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Patent Notice 


Cunningham tubes 
are covered by pat- 
ents dated 11-7-05, 
1-15-07, 2-18-08 and 
others issued and 
pending. Licensed 
only for amateur or 
experimental uses in 
radio communication. 
Any other use will 
be an infringement. 


TYPE C-300 
Super-Sensitive 


DETECTOR 


$500 











TYPE C-301 


Give Clearest Reception Distortions 
' AMPLIFIER 
Cunningham Tubes used in any standard receiving set will enable you and your $ 6 50 


friends to listen to news reports at breakfast, stock market quotations at lunch, 
and in the evening sit in your «comfortable living-room by the fireside and enjoy 
the finest music and entertainment of the day. 

Send 5c for new 32-page Cunningham Tube catalog, containing detailed instruc- 
tion for the gperation of Cunningham Tubes as well as numerous circuit diagrams 
and graphic illustrations of tube action. 

The Cunningham Technical Bureau is at your Service. Address your problems to Dept. R. 


; The a mark | 
a is the guarantee o 
— ? pe these quality tubes. 
Home Office e ' Representatives: Each tube is built to 
248 First Street 154 West Lake Street rtd rigid specifica- . 
Chicago, Illinois 
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“HIS MASTER'S VOICE" 





The music of all the world is 
in the Victor Record Catalog 


If all the performances of great 
music given throughout the world 
were combined in one mammoth 
program, they would not even 
then approximate the music listed 
for your enjoyment in the Victor 
Record Catalog. You yourself 
select the music you wish to hear 
by the artists you wish to hear. 

New Victor Records on sale by 
all dealers in Victor products on 
the first of each month. Victrolas 
$25 to $1500. 


Victrola 


REG. U.S.PAT. OFF 


Important: Look for these trade-marks. Under the lid. On the label, 


Victor Talking Machine Company, Camden, New Jerse I} 
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ANY good friends of POPULAR 
M SCIENCE MONTHLY have told us that 

the story of ‘“How ‘Borax’ Smith 
Came Back”’—that astonishing romance of 
science and industry published in our issue 
of December last—was the best article we 
ever printed. 

There are just two reasons why that story 
was unique. 

The first is because it was a romance of 
real life. 

The other is because it was signed by 
Dr. E. E. Free—America’s foremost writer 
of popular science. Doctor Free knows how 
to write. Read his article on ‘“‘What Is 
Inside the Earth,” in this issue, and see 
whether you don’t feel like voting him a 
gold medal for making the usually confusing 
realms of pure science vivid to the layman. 


S ONE of the scant half dozen men of 
scientific eminence in this country who 
have the knack of telling the dramatic secrets 
of science in wholly popular style, E. E. Free 
was ideally fitted to write the remarkable scientific feature 
which we are announcing this month. 

“The Story of Man and His World,” by Doctor Free, has 
been called “the most fascinating serial ever published by a 
magazine” simply because it has the same qualities, on a 
grander scale, that made the “Borax” Smith romance de- 
lightful. 

It is every word of it stranger than fiction just because it is 
fact—because it is a story 
based on the most mag- 





Dr. E. E. Free 


Author of ‘‘The Story of Man and 
His World,” the fascinating new 
serial that will begin next month 
in PopuLcar ScrENCE MONTHLY 


Meet the Author of the wen s Most Fascinating Serial . 


cal societies, with a degree of Bachelor of 
Arts in chemistry at Cornell and a doctorate 
in biology at Johns Hopkins, Doctor Free 
has been chemical engineer, assistant chem- 
ist at the University of Arizona, physicist of 
the United States Bureau of Soils, scientist 
for the Department of Agriculture undertak- 
ing potash deposit investigations in the 
Western deserts, and special assistant in the 
laboratory of plant physiology at Johns Hop- 
kins University. 

During the war he served as captain in the 
Ordnance Department and then as major in 
the Chemical Warfare Service. 

His career has made him an expert in an 
amazing variety of subjects ranging from 
geology, chemistry, and engineering, to 
biology and even scientific detective work! 


Rvs, most important of all, Doctor Free 
took to literature. Even while engaged 
in practical scientific work, he continued to 
practice that other rare science of writing 
simple English. He has perfected an un- 
usual ability to introduce the public, in plain, readable 
but vivid. language, to some of that vast store of scientific 
knowledge that hitherto only scientists like himself have 
been able to enjoy. Scores of his articles have appeared in 
popular magazines, in engineering, chemical, and mining jour- 
nals, and in technical publications of some of the nation’s 
foremost research institutions. 

Thus do Doctor Free’s versatile scientific knowledge, 
dynamic personality, and 
remarkably readable liter- 








nificent of all plots, Na- 
ture’s great plan of Evo- 
lution, more thrilling than 


ary style combine to make 
unique his great panorama 

















any fiction story ever 
conceived by man. And 
the other reason it is won- 
derful reading is that E. E. 
Free wrote it. 


EMBER of a dozen 
scientific and techni- 
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of the wonders of science 
—“The Story of Man and 
His World,” which starts 
in our next month’s issue. 

Turn to page 31 and read 
the announcement of this 
great newserialstory,which 
will continue throughout 
the year. 
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Men of the Hour 
in Science 


Intimate Glimpses of Foremost 
Leaders in Research 


and Discovery 


Dr. Alexis Carrel 


S SURGEON of the Rockefeller 
Institute, New York, Doctor 
Carrel has entered hitherto unex- 
plored realms of scientific research 
to learn secrets of why we live, why 
we become sick, and why we die. 
In experiments with living body 
cells—in the course of which he has 
kept an isolated piece of chicken 
heart alive and growing for six 
years!—he has discovered startling 
new facts about white corpuscles. 
These corpuscles, he has just an- 
nounced, not only destroy microbes, 
but stimulate healthful new growth 
in body tissues attacked by them. 


Ernest De K. Leffingwell 


gape. 





- 
THE central picture is Ernest 


Leffingwell, of California—ath- 
lete, explorer, scientist, horticul- 
turist, and owner of the highest 
honor medal within the gift of the 
British Royal Geographical Society. 
He is not only responsible for start- 
ing Vilhjalmur Stefansson on his 
historic Arctic explorations—with 
results described in the last 
POPULAR SCIENCE MONTHLY— 
but through his own explora- 
tions has given us the first ac- 
curate map of the whole north 
shore of Alaska. In addition, 
Leffingwell’s adventurous ex- 
plorations have cleared up 
many scientific problems re- 
lating to the Far North. 
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Lieut. Charles Nungesser 


OT content with fame and for- 

tune, this retired ‘‘ace”’ of the 
French Army, who brought down 
105 enemy planes during the war, 
is devoting his practical knowledge 
to further conquest of the air. 

_ He recently announced the inven- 
tion of an entirely new type of sea- 
plane—egg-shaped body with queer 
wings—in which he hopes to fly 
from Paris to New York in 24 hours, 
and later to establish regular trans- 
atlantic passenger transportation. 
He plans also to build “‘jitney”’ sea- 
planes to sell for $1000 -each. 


Dr. Vernon Kellogg 


| bay HIS capacity as permanent 
secretary of the National Re- 
search Council, Doctor Kellogg (at 
left), like POPULAR SCIENCE 
MONTHLY, is endeavoring to unite 
the forces of science, industry, and 
education for the solution 
of public welfare problems, 
by interesting industry in 
the results of scientific re- 
search, andby developinga 
new generation of scientifi- 
cally trained young men. 

For this undertaking he 
is {fitted by years of suc- 
cessful effort as a pro- 
fessor at Leland Stanford 
and as chief investigator 
for Hoover in war relief 
work. 
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The whole world is at your fireside when you-own 
a Grebe Receiver. 


Ten years of radio: manufacturing experience has 
taught us the importanee ‘of pre a Recom-. 
mended by most good dealers because ‘they ‘know 
the shortcomings of ordinary apparatu: 

Ask your dealer for a demonstration. Get your:copy of 


.Musin of Dr. Mu’’—the story: of the nani ies of 
‘the Perfect Receiver. 
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From $5-a-Week Beginner to Scientific Chief 
of the World’s Greatest Telephone System 


How J. J. Carty, Directing Marvelous Research Work by Army of 3000 Scientists, 
Has Developed Our Phone Service “Half a Century Ahead of Its Time” 


By Harry A. Mount 


“ HE next step will be direct 
telephone conversations with 
Europe.” 

Just 47 years after Dr. Alex- 
ander Graham Bell heard the first feeble 
sound ever transmitted over a wire, 
this matter-of-fact, yet tremendously 
significant statement was made to me 
by the genius who has led the develop- 
ment of Bell’s baby invention into an 
indispensable system of communication 
—by Gen. John J. Carty, vice-president 
in charge of development of the Amer- 
ican Telephone & Telegraph Company. 
And the statement was entirely charac- 
teristic of the man. 


A Great Army of Scientists 


For more than a quarter of a century, 
General Carty has been the guiding 
chief of the most important army of 
industrial scientists in the world—an 
army that has created the one great 
American industry in which growth 
rever has been haphazard or “hit or 
miss,” but always the inevitable result 
of keen foresight, combined with orderly 
scientific research focused on the attain- 
ment of definite, practical ends. And it 
is largely through his scientific leader- 
ship that the United States today owns 
and operates one 
third of all the 
world’s telephones. 

My conversation 
with Carty took 
place in an office 
on the twenty-sixth 
floor of a_ great 
building in New 
York which is the 



































that . heretofore have been re- 
quired of ‘‘central,” even to ring- 
ing numbers on distant exchanges 
and making proper charges against 
customers’ bills. At that same 
moment two operators were mak- 
ing direct connections between 
New York and Havana, over a 
line that at one point lies more 
than a mile beneath the waters 
of the Gulf Stream. And at 
the same moment, routine tele- 
phone messages were passing by 
radio between an exchange on 
Catalina Island and another on 
the California mainland. 


Speech Around the World 


“The physical obstacles to 
electrical transmission of speech 
to any point in the world have been 
overcome,” I heard Carty saying. 
“T have faith that we shall build 
up a great telephone system 
that will bring into being a 
common language for all nations, 
and that will join all the peoples 

of the earth in one brother- 
hood.” 

Visionary? Wait until you 
know Carty, the 
practical doer of 
“impossible” deeds. 
Here is a man 
who, as a youth 
of slight build and 
somewhat retiring 
disposition, went to 
work at five dollars 
a week on a tele- 
phone system con- 


John J. Carty sisting of a few iron 
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very nerve center 
of the vast net- 
work of telephone 
lines stretching 

from sea to sea— 

and beyond. 

While we talked, 

gangs were at work 
in a dozen large 
cities of the United 
States making the 
first installations of 
a marvelous new 
system of automatic 
switching that per- 
forms, without the 
touch of a human 
hand, all of the 
intricate functions 








Vice-president in 

Charge of Develop- 

ment, the Amer- 

ican Telephone & 

Telegraph Com- 
pany 














What Organized Research ies Given You in Service 


tig ie years ago, John J. 
Carty, then a retiring youth of 16, 
was working for five dollars a week on a 
telephone system that consisted of a few 
iron wires strung about the city of Bos- 
ton. Today he leads the technical de- 
velopment of the one great industry that 
has progressed, not because of occasional 
inventive brilliancy or haphazard driving 
power, but because of the application of 
orderly, scientific methods. 


Telephone communication in America 
is what it is today—at least half a cen- 
tury in advance of other nations—be- 
cause General Carty and his staff of 
3000 engineers learned how to foresee 
the problems of their industry, and to 
have the solution of these problems com- 
pleted when the time came to meet them. 

This is the true way of exact science— 
the way of untiring research, and of final 
fulfilment in valuable service. 














wires strung about 
the city of Boston, 
and a few crude in- 
struments, used 
both as transmitters 
and receivers, which 
sometimes would 


work if one shouted a 


into them. 

At the end of three 
years, in 1880, young 
Carty had quietly 
introduced the first 
great advance 
toward the modern 
telephone—the full 
metallic circuit — 
and was fairly 
launched on his re- 
markable career as 
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©) more than 3000 scientists, engi- 
+, neers, and assistants whose job it 
' | is to improve and extend tele- 
1 1 phone service. Under his guidance 
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| tion has been the genius of 


' ment and traffic for the original 


| the United States is fully half a 
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The first telephone exchange, 1885 — 
from a contemporary drawing. Here 
an operator, seated at a ‘‘central 
desk, shouted incoming calls to boy 
assistants who dashed about the 
room pushing brass pegs into holes 
and so making connections 


an industrial general before whom a 
host of “scientifically impossible” ob- 
stacles in the way of the modern tele- 
phone has retreated. 























Not once, but again and again, Carty 
and his co-workers in telephone de- 
velopment faced apparently insurmount- 
able situations that threatened not only to 
halt further advance of the telephone, but 
even to destroy the existing system. In- 
deed, an entirely new industry had to be 
built from the ground up; for at the time 
Carty became one of the guiding geniuses 
of the telephone, the wisest men knew less 
about delicate electrical voice currents 
than does the average high school boy of 
today. Even Alexander Graham Bell, 
who planted the seed of the great enter- 
prise that bears his name, could do little 
more than supply the great inventive idea 
—an idea so crudely worked out at first 
that while a person could telephone across 
the street, the instrument and system were 
entirely ineffective at greater distances. 


Every Step Carefully Planned 


Each advance since that day has been 
deliberately planned, worked out in a 
laboratory, and finally executed with the 
cooperation of many minds. There has 
been no single creator of the telephone. 
But guiding and directing the 


A marvel of modern telephony —the auto- 
matic switchboard that enables telephone 
users to make their own connections 
accurately without the aid of a human 


“central.’’ This intricate, silent sentinel 

—born out of the hubbub and clatter of 

oldtime exchanges—is the outcome of 

the Bell laboratories, direction of scientific 
research work 


phone connection, the ground being used to 
complete the circuit. 

“All manner of squeaks, squawks, and 
howls came over the wire,” said Carty, 
recalling the difficulties of these early cir- 
cuits; “but if you shouted at the top of 
your voice, sometimes you could manage 
to be heard at the other end. When two 
wires were strung side by side, the effect 
of induction was such that if a person 
talked at either end of one of the lines, you 
could hear his voice at the distant end of 
either line.” 

But the faith of Carty and his colleagues 
in the telephone reached beyond the limita- 
tions of their instruments. One of Carty’s 
first big jobs was to string up a “long dis- 
tance’”’ line between Boston and Lawrence, 
Mass., a distance of about 26 miles. This 





This is an actual photograph of one 
of the first crude multip e switch- 
boards, showing “‘central’’ operators 
at work. These instruments, the 
forerunners of our modern switch- 
boards, connected only a few hun- 
dred telephone subscribers 


was to supply a newspaper office with 
telephone service—a feat that required 
the services of a telegraph operator 
stationed at the end of the line to take 
the messages in code whenever the tele- 
phone should refuse to work! 

In the construction of the line, two wires 
were put up to provide two circuits and it 
was in the study of these two circuits that 
Carty conceived an idea that was destined 
to become tremendously important in tele- 
phone communication. He determined to 
use one of the wires in place of the ground, 
as a return circuit. He gave a workman 
instructions as to how to hitch up the in- 
struments at Lawrence and he himself 
made the connections at Boston. Then he 
spoke over the line to the girl operator at 
Lawrence—and a miracle occurred. The 
line was perfectly quiet! 


The Full Metallic Circuit 


“What did you do?” cried the astonished 
operator, when she heard Carty’s voice. 

“Why,” replied Carty, “I am using a 
full metallic circuit.” 

“Gee,” said the girl enviously, “I wish 
we had one of those things down here!” 

Then came a new problem. It was found 
that when two full metallic circuit lines 
were built side by side, induction or ‘cross 
talk” occurred much more readily 





whole course of telephone evolu- 
Carty, first as manager of equip- 


Telephone Despatch Company; 
later as chief engineer for the New 
York Telephone Company; final- 
ly as chief engineer and now 
vice-president of the American 
Telephone & Telegraph Company. 

Today he is head of a force of 


science applied to industry has 
had its most grandiose test; and 
as a result of this tireless effort to 
solve vast problems by scientific 
research years before they actually 
became acute, it is safe to say 
that the system now in service in 


Sees eer 




















ei > 
Fs. art Baa... 


than before. Hundreds of devices 


(Continued on 
page 110) 


TTT 


TTT 





SELLS 


como LULL 


_ UTA 














i 

century ahead of its time as A 

measured by “normal” progress 
in Europe. 

When Carty entered the busi- 

ness, iron wire was used and each 

individual wire carried one tele- 











THE right are the tallest telephone poles 


ever erected, as they appeared in New York 
twenty years ago. 
meet increasing business, resulted in public demand 
that the lines be put under ground—as shown above. 
The cables in this conduit are the busiest in the 
world. While the poles carried about 280 wires, 


Such monstrosities, built to 


the cables shown contain 22,624 wires 
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Airtight Tank to Prevent Huge Oil Loss 


New Fireproof Floating Roof Designed to Reduce $100,000,000 
Annual Fuel Waste, Caused by Flames and Evaporation 


V YOULD you believe that you could 
envelop a tank full of fuel oil 
with a roaring fire without invit- 

ing certain disaster? 

By doing that very thing during tests of 

a newly devised floating safety roof, ex- 

perimenters of the Underwriters’ Labora- 

tory recently demonstrated not only that 
oil tanks can be safeguarded from fire, but 
that the millions of dollars’ worth of oil and 
its by-products lost each year through fire, 
lightning, and evaporation, can be saved. 

Piling inflammable material on the top 
and around the sides of a model tank 
equipped with the safety roof, the experi- 
menters poured oil on the tinder, set fire 
to it, then watched to see what would hap- 
pen. And while the flames leaped high, 
this is what did happen: 


Oil Boils without Igniting 


The oil in the tank actually boiled from 
the terrific heat, yet it neither exploded nor 
ignited. After the fire had died down, the 
tank and its contents remained unscathed! 

The safety roof that protected the oil 
throughout this amazing test is said to be 
the crowning achievement of inventors 
who have been endeavoring to relieve the 
increasing shortage in our available gaso- 
line and oil supply—a shortage due 
in a large measure to evaporation 
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A lightning bolt, striking one of the 
reat tanks at the Tidewater oil plant, 
ayonne, N. J., started this destructive 

conflagration —typical of the preventable 





and destruction by fire. 

The total loss of oil by evapora- 
tion each year is estimated at 
600,000,000 gallons, valued at about 
$150,000,000. On the way from 
the wells to the refineries 300,- 
000,000 gallons of gasoline, evapo- 
rating from the crude petroleum, is 
wasted annually in the air, repre- 
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WALL OF TANK 





Cross-section diagram of safety oil tank 

showing construction of floating roof that 

precludes fire and evaporation. Note cork 

seal filling space between rim of the circular 
roof and the tank wall 

















An oil tank made fireproof and evaporation 

proof by a newly invented roof that floats 

on the surface of the oil, thus excluding 
oxygen necessary for combustion 


senting a preventable loss of $75,000,000. 
In addition, $7,500,000 worth of oil is 
destroyed annually by fire and lightning 
in devastating conflagrations that de- 
stroy $6,500,000 worth of other property 
and often result in loss of life. 

The critical need of lessening such 
























fires that destroy $7,500,000 worth of oil 
and $6,500,000 in property in the United 
States each year. To reduce this loss 
the airtight tank has been designed 


tremendous losses, led to the invention 
of the new safety roof, which can be ad- 
justed to fit any oil tank. It is said 
to be fireproof, lightning proof, and 
evaporation proof, and consists of a 
floating cover, the circumference of 
which is built slightly smaller than 
that of the tank it is designed to fit. 
This floating roof rests on the surface 
of the oil so that no air may intervene 
between that surface and the roof. 


How Roof Is Sealed 


Surrounding the floating roof and 
lying against the wall of the tank is 
a gravel or cork “seal,” which fills in 
the space between the rim of the 
roof and the tank, and automatically 
adjusts itself to irregularities. 

This seal is provided with a deck that 
turns rainfall onto the main roof, which is 
equipped with pipes to drain off the water. 
Investigation has shown that oil fires re- 
sulting from lightning are due to the fact 
that lightning sets off highly combustible 
gases that accumulate in tanks. 

















Preparing the fire test. The tank, 

filled with fuel oil, is covered with 

inflammable material that is satue 
rated with oil 


Enveloped in flames. Heated to the 
boiling point by the test fire, fuel oil 
in the tank neither exploded nor 

did it ignite ; 


Through the fire unscathed. Here is 

the tank as it appeared at the con- 

clusion of the test, its contents un- 
_ teuched by the flames 
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Couée Brings His Magic Health Secrets to America! 


/ 
_ 


OUE is here! 
He was scheduled to arrive in 


America the week this magazine 
appears on the newsstands. 

Emile Coué is one of the most spectacular 
figures in the world today. He is popularly 
known as the greatest individual healer in 
history. At his modest home in Nancy, 
France, this modern miracle worker is re- 
ported to have cured 20,000 persons of 
a host of serious ailments. Crutches, 
observers tell us, are thrown away, 
cripples walk, paralyzed limbs are 
taught to move again. 

A small town druggist of dynamic 
personality, who became a student of 
autosuggestion, Coué in the past 10 
years has played host and healer to 
an army of sick and crippled peasants 
that came in pilgrimage to his doors. 


Wins Fame by His Cures 


More recently, called to England 
to demonstrate his powers, he 
gained fame by curing Lord Curzon 
of “a dangerous and_ stubborn 
malady,” while scores of others in 
England claimed benefit from the 
novel treatment which now he is to 
demonstrate in this country. 

But the most spectacular part of 
Coué’s work is that he claims for 
himself no healing power at all—he 
merely teaches you to cure yourself, 
by the mysterious force of auto- 
suggestion. 

Everybody today knows this won- 
derworker’s famous phrase, ‘‘Day by 
day, in every way, I am getting better 
and better.” So common a catch- 
word has it become that it is a model 
for endless newspaper jokes. But be- 
fore you are led astray by ridicule, 
think of the effect of repeating an 
opposite phrase. Suppose you should 
say to yourself, in gloomy seriousness 
night and morning for months, ‘‘Day 
by day, in every way, I am getting 
sicker and sicker!’ Common experi- 
ence will prove to you that you would 
soon become depressed and ailing in fact, 
as a result of such a daily dose of unhealth- 
ful suggestion. 

In that fact alone you have evidence of 
the powers of autosuggestion. Coué’s re- 
sults are accomplished by the operation of 
well known laws. Briefly, you have two 
distinct minds—the objective, or conscious, 
which receives all the impression from the 
outside world-through your five senses; 
and the subjective, or unconscious, which 
controls the automatic functions of your 
body such as breathing, digestion, the beat- 
ing of the heart, muscular and nervous 
reactions, and the processes of eliminating 
waste from the system. 


The Power of the Unconscious 


With the former we think, weigh alterna- 
tives, and deal with the material things in 
the world about us. The unconscious is the 
source of our dreams, the storehouse of our 
memory and of all the impressions that the 
world has made upon us—indeed, of a 
myriad impressions that we were not con- 
scious of even as we received them. And 
this unconscious mind, guiding the func- 
tions of our organs, keeps us well, happy, 
and successful if we but give it the chance. 
But if we fill it with ideas of gloom and 
failure, it guides our actions not toward 


28 
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health and success, but toward disaster. 

The secret of autosuggestion, then, as 
preached by Coué, is to implant in this un- 
conscious mind the conviction of health and 
success. But how can this be done? We 
know by the new science of psychology that 








Photo courtesy American Library Service 


Emile Coue, known as the world’s greatest faith 
healer, surrounded by just a few of one day’s health- 
seeking pilgrims to his home. 
whojhave watched his work in Nancy, France, tell of 
amazing cures wrought by the methods of auto- 
suggestion he teaches—of cripples who, after a short 
Coue, treatment, throw away their crutches and run 


gaily up and down the garden 


Reliable observers 


over as you repeat the phrase is merely a 
bit of ritual that permits you to be sure of 
plenty of repetition of the phrase without 
actually counting with your conscious 
mind, and so keeping the latter alert and 
defiant of the unconscious. The words are 
repeated aloud because thus the maximum 
of impression is made upon the unconscious 
by the muscular movements of mouth and 
throat and the nerve sensation of the 
ear, with the minimum of attention 
from the conscious mind. 

Many familiar experiences in life 
may be taken as instances to explain 
what Coué is driving at. In a game of 
baseball, one member of the team 
regularly plays magnificently. This 
is because the idea of success is deeply 
implanted in his unconscious mind, 
and the unconscious attends to all the 
instantaneous reactions of eye and 
nerve and muscle that make him hit 
and run and catch to perfection. 

But another—a new player—igs 
never quite sure of himself. He con- 
stantly though vaguely imagines him- 
self failing to catch or hit the ball. 
Then, by a curious law of psychology, 
which Coué announces, the harder he 
wills to make a brilliant catch, the 
less chance he has of doing so. Hig 
imagination—dimly picturing failure 
—and his will—determined to suc- 
ceed—are in desperate conflict, and 
in every such conflict the will loses, 


Fear Grips Imagination 


In many people, apparently, the 
imagination, feeding by its very 
nature upon the spectacular, is more 
ready to seize the dramatic or terrify- 
ing possibilities of failure than the 
calmer facts of success. Pictures of 
spectacular crashes, of disaster gath- 
ering like the storm, of falling from 
great heights, of making a glorious 
botch of what we are doing, seem to 
appeal to the imagination more than 

(Continued on page 113) 








the unconscious is ac- 
cessible only when the 
conscious mind 
drowses — when you 
are daydreaming, or 
half asleep. When 
your conscious mind 
is alert, it doesn’t 
allow the unconscious 
a chance to realize its 
dreams. 

Now Coué has in- . 
vented a new method 
of feeding thoughts of 
health and success to 
the unconscious. 

The rhythm of say- 
ing aloud over and 
over again, as you fall 
asleep, “Every day in 
every way lamgetting 
better and better,’ 
serves to lull the 
conscious mind to in- 
attention and by its 
repetition fixes the 
idea of universal im- 
provement in health 
and ability in the un- 
conscious. Thestring 
tied with twenty 
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Try This Experiment on Yourself 


ie DEMONSTRATE the power of your unconscious 
thought to transform itself into action, tie an eight- 
inch string to the end of a pencil, and to the other end of 
ch a heavy metal button. Holding the pencil 


firmly in both hands, as 
shown, but without 
pressing your arms tense- 
ly to your side, suspend 
the button over the in- 
tersection of two diam- 
eters crossing at right 
angles in a circle, 10 
inches across, previously 
drawn on a piece of 
paper. 

Now let your eyes fol- 
low the line of one of the 
diameters. Soon the but- 
ton will begin to swing 
along that line. Next, 
concentrate for a time 
on the other diameter; 
later, let your eyes follow 
the line of the circle. 
Each time, the move- 
ment of the button will 
change to follow the line 
you are thinking of, de- 
_y Spite the efforts of your 
Will to hold the pencil 
motionless. 
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By E. E. Free 


mysteries lies literally under your 
feet. It is the mystery of what is 


inside the earth. 
Suppose you devised some kind of power- 


O= of the greatest of all scientific 








ful digging machine, capable of with- 
standing terrific heat and pressure, and 
suppose you climbed inside it and started 
downward through the rock and kept on 
going, mile after mile, until you penetrated 
all the 3956 miles down to the center of the 
earth. What would you discover on the 
trip? What materials would you have to 
pore through? 

No doubt you would expect to find a 
blazing central inferno of gases and molten 
metal. No doubt you have been led to 
believe this because it 
seems to explain the 
flames and seething lava 
that issue from vol- 
canoes. The explanation 
of spouting geysers, hot 
springs, and earthquakes 
is also popularly traced 
to the supposed molten 2. 
interior of the earth. the 

Until a few years ago 
scientists likewise would 
have expected to find a 
seething ocean of molten 
rock inside the earth—a 
central cauldron of lava 
still white hot from pri- 
meval fires. But today 
the scientist knows 
better. Today he knows 
that the earth is actually 
solid all the way through; 
that its interior is not 
molten rock at all, as 
most of us still believe, 
but a core of something 
more rigid than the 
strongest steel, probably 
a core of metal. 


What Science Guesses 


Just what that metal 
is, nobody knows for 
sure, but there are two 
especially interesting 
scientific guesses. Dr. 
William H. Hobbs, the 
distinguished professor 
of geology at the Uni- 
versity of Michigan, 
guesses, for instance, 
that the earth has a 
center made up mostly 
of solid iron. 

This. sounds strange enough; 
but another theory—a more 
recent one—is much stranger 
still. “The heart of the earth,” 

“says this newer theory, “is a 
heart of gold!” At the very 
center of the globe there may 
be millions of tons of gold and 
silver and copper and platinum 
and the other heavy metals. 

This is not mere fantastic 
Speculation, but a sober de- 
duction from the most critical 


has a center of 
gold and precious 
metals with 
outer layers of 
lighter 
metals 
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1. Below at left, the sci- 
entifically disproved theo- 
ry that earth contains a 
molten inferno sur- 
rounded by a crust. 
Below at right, 
Washington 

theory that earth 


investigation ever made in the chemistry 
of the earth’s crust—an investigation con- 
ducted by the acknowledged world author- 
ity on this subject, Dr. Henry S. Washing- 
ton, of the Carnegie Institution of Wash- 
ington, D. C. 

Doctor Washington, studying over 5000 
trustworthy chemical analyses of the crust 
of the earth, found that the elements com- 
mon in the crust are exclusively those of 
lighter weight. The heavier elements occur 
only in the most minute proportions. Gold, 
for instance, composes less than one 
millionth of one per cent of the earth’s 
crust! 

Yet Doctor Washington thinks it im- 
probable that these heavier elements were 
always lacking. Then where is Mother 
Earth’s missing quota of gold, platinum, 


The Earth’s Contents—The Old Idea and the New Ones 


At right: Dr. Henry 
S. Washington, 
who has advanced 
gold core 


the 
theory 
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3. Above, the theory that the earth was built up of ac- 
cumulating lumps of metal and stone. ’ 
H. Hobbs, geologist, leading exponent of this theory 


What Is Inside the Earth? 


Amazing Scientific Discoveries Give New Explanation of Volcanic 
Flames—Earth’s Center May Be Solid Mass of Precious Metals 


and other heavy elements? Have they 
hidden themselves away out of our reach? 

Doctor Washington believes that they 
have. He thinks that the earth was once 
molten. While it was in this condition the 
lighter elements rose to the surface; the 
heavier ones sank. He thinks that millions 
of tons of the missing elements are inside 
the earth now. 

At the very center he would expect to 
find a core of the heaviest elements—such as 
platinum, gold, antimony, and osmium, the 
latter the heaviest known substance, familiar 
to us all in that natural alloy,‘‘iridosmium,” 
used for the tips of gold pens. Outside this 
sphere of precious metals there is, perhaps, 
a zone of those elements that are little less 
heavy—copper and silver and lead. If there 
is a zone of iron, as Doctor Washington 
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thinks there is, it presumably comes 


next. Clear outside, on top of all the 
metallic zones, is the surface layer of the 
lightest elements—the slag layer, the 
rocky crust on which we live. 

If this is true, where do the veins of gold, 
silver, and‘ copper that we mine in the 
earth’s crust come from? 
The generally accepted 
scientific answer is that 
they have been brought up- 
ward by seepages of hot 
mineralized water from the 
depths of the earth. 


Old Ideas Upset 


But whether or not the 
earth’s center is solid gold, 
it is certainly something 
heavy. It contains some- 
thing far more dense than 
any of the rocks we know 
on the surface. And if you 
are astonished by this fact, 
which upsets most popular 
beliefs, you may be still 
more astonished by the way 
scientists arrived at _ it. 
They know the earth must 
have something heavy in- 
side it because, for one 
thing, it weighs more than it 
should. 


I can hear you ask, 





“What! Has the whole 
world been weighed?” Yes 
— the world has_ been 


weighed. Scientists have in 
effect put Mother Earth on 
the scales and found that 
she tips the beam at nearly 
six thousand million million 
millions of tons. 

But how, you ask, did the scientists do 
it? Well, they started nearly 150 years ago 
with a novel experiment. It was an Eng- 
lishman named Maskelyne who first de- 
cided to try to weigh the earth. To begin 
with, he decided he would need a mountain 
that he could use as a known weight for 
comparison. So he hired an engineer and 
sent him all over the British Isles 
to find a suitable hill. This en- 


Vesuvius 


guage, the plumb bob is “deflected from 
the exact vertical,” and the amount of this 
deflection is proportional to the weight of 
the mountain as compared with the weight 
of the earth. 

Because of this fact, Maskelyne’s two 
plumb bobs were deflected very slightly, 
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has been still more accurately weighed, but 
Maskelyne’s results were reliable en, 

to prove that the earth was far too h 

to be hollow or composed of ordinary 
since ordinary rock weighs only about two 
and three quarters as much as water, while 
the earth as a whole was found to weigh five 
and a half times as much ag 








in a recent eruption, showing flying masses of white-hot 
molten rock hurled from the exploding cone 


each one toward the hill. Careful borings 
into the hill determined the average weight 
of its rock and this together with detailed 
surveys permitted the calculation of the 
hill’s total weight. Knowing the latter, and 
the deflection of his plumb bobs, Maskelyne 
was able to calculate the earth’s weight. 
By modern scientific methods the earth 


water. Therefore the ingide 
of the earth must be made’ 
of some heavier ma 
than the outside, and scien. 
tists today agree that this 
material is probably a meta] 
or a mixture of metals, - 

Another thing that scien. 
tists agree about today js 
that this metal core of the 
earth is not molten. 


The Molten Earth Idea 


The idea’ of a molten 
earth originated, I Suppose, 
from what men knew about 
volcanoes. When they saw 
molten rock burst out of the 
earth, they naturally 
thought that there wag 4 
vast reservoir of molten 
rock inside. Moreover, the 
once generally accepted 
“nebular hypothesis,” con- 
cerning the origin of the 
earth, implied that there 
had been a time when our 
planet was a glowing liquid 
ball, and that it had gradu- 
ally grown cold and hard. 
ened on the outside, leaving 
a fiery core within. But the 
nebular hypothesis doesn’t 
agree with many unques 
tionable facts that we know 
today; while volcanoes are explainable, as 
we shall see, quite otherwise than as giant 
chimneys from a huge inner furnace. 

At the same time scientists have been 
learning other facts that disprove the 
theory of a molten earth. It has been 
found, for instance, that earthquake shocks 
move through the earth as they would 

through a rigid body. Further- 








more, the spin of the earth obeys 





gineer, as it happens, was that 
same Charles Mason who after- 
ward became famous as one of the 
men who ran the Mason and 
Dixon line separating America’s 
“slave’’ and “free’’ states before 
the Civil War. 


Weighing the Earth 


After a long search, Mason 
selected a hill in Scotland. Two 
plumb bobs, or weights hung on 
strings, were then set up, one on 
each side of the hill. Such a 
plumb bob normally will point 
straight downward toward the 
center of the earth. That is, it 
will point downward when it is on 
a level plain so that the only force 
acting on it is the gravitational 
attraction of the earth. 

But when the plumb bob is 
hung up near one side of a moun- 
tain, it will not point exactly 
downward. The mass of the 
mountain will attract the plumb 
bob just as the earth itself does, 
and since the mountain mass is 
alongside the plumb bob and not 
below it, it will attract the plumb 
bob sidewise. In scientific lan- 
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How the Earth 
Was Weighed 





V, 
CENTER OF THE EARTH 


EARLY 150 years ago, in Scotland, the earth 
was first weighed. On each side of a hill, the 
weight of which had been estimated in advance by 
careful borings, was hung a plumb bob. Attracted by 
the mass of the mountain, these plumb bobs were 
deflected slightly from their normal vertical positions 
in line with the center of the earth. By measuring the 
amount of the deflection, which was proportional to 
the weight of the mountain as compared with the 
weight of the earth, it was possible to calculate the 
earth’s weight, which was found to be much greater 
than it could be if the earth were rock all through 


the mechanical laws characteristic 
of a spinning solid ball, not of a 
liquid one. And, most convine- 
ing of all, are the facts about the 
tides. 


Earth Resists Tidal Pull 


More than 50 years ago the 
great English scientist, Lord Kel- 
vin, pointed out that an earth 
consisting of a thin solid crust. 
surrounding a liquid interior 
would never be able to withstand 
the tidal pull of the sun and the 
moon. It is this pull of the 
heavenly bodies that makes the 
tides in the ocean. Now the pull 
is just as strong or stronger on the 
land. Why, then, are there not 
tidal waves in the solid ground a8 
there are in the sea? Obviously, 
just because it is solid—because 
the land is too firm and rigid to 
yield to the tidal pull the way the 
water does. 

Lord Kelvin figured out in tons 
the amount of these tidal pulls on 
the land. They were stupendous; 
many times larger than any pos- 
sible resisting strength of the 50 
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Threadless Wrench Holds 
Fast in Tight Places 


IDESPREAD demand for an end 
wrench that will adjust instantly 
and stay, adjusted until the nut is 
loosened, has led to the perfection of 
a postless, screwless, and threadless de- 





Thumb pressure engages or releases 
the teeth. Handle forms lower jaw 


vice that combines light weight and great 
strength. In designing this wrench the 
manufacturers have eliminated all excess 
bulk in the head, thus making it possi- 
ble to use it in tight places. 

The handle forms the lower jaw and 
is notched at right angles to the gripping 
face, while the movable upper jaw is also 
notched and can be moved up or down 
when the notches are pulled out of en- 
gagement. When the thumb of a hand 
holding the wrench presses the corru- 
gated part of the movable jaw, dis- 
engaging the teeth, the upper jaw will 
move instantly up or down to the proper 
adjustment. Pulling back on the jaw 
with the thumb again engages the teeth. 





Motor Truck Runs on Coal or Corn 


it hae BEAT the rising cost of VA 
gasoline, British manufac- 
turers have perfected a motor 
driven by gas formed by blow- 
ing a steam jet through a bed of 
burning coal, charcoal, or corn, 
or any material rich in carbon, 
and generated while the vehicle 
is in motion. 

Heat from the fuel produces 
steam, which is then forced into 
the firebox. Carbon monoxid gas 
is a result. This gas is admitted 
to the engine cylinders. 
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The new producer gas truck, showing engine, generator, and fuel hopper 











What Is Inside the Earth ? 
(Continued from page 29) 


to the word “solid,” for rigidity is only 
one of the properties of solids. Under the 
tremendous pressure and temperature in- 
side the earth, it is possible that the prop- 
erties of matter are not the same as we 
know them on the surface. Things may 
be “rigid” and still lack some other proper- 
ty of “solids.” Professor Hobbs explains 
the origin of such a rigid earth among the 
blazing, gaseous stars of space by reference 
to a new theory of how the earth was form- 
ed—the so-called ‘‘planetesmal hypothesis.” 


This hypothesis begins by imagining the - 


sun as a single star, a little larger and hotter 
probably than it is now. There were no 
planets sweeping around it then. Along 
came another star. It happened to pass so 
close to the sun that the gravitational 
attraction between the two bodies pulled 
out a lot of matter from the sun. 

These enormous pulled-out “drops” of 
matter began to revolve about the sun. 
In time, as they collided with one another, 
sticking together when they struck, they 
gathered into great lumps. These lumps 
are the planets we know today—Venus, 
Mars, and the others; also the earth. 


Explaining the “Planetesmal’ Theory 


The visiting star left behind a sun sur- 
rounded by a vast revolving cloud of 
matter that had been torn out of it. 

In this cloud were millions of small lumps 
of matter—called ‘“‘planetesmals,” or baby 
planets. One of them, a little larger than 
the others, became the nucleus of our earth. 
It picked up the smaller lumps that hap- 
pened to be revolving about the sun in the 
same general path. Think of a molasses- 
coated baseball flying through an endless 
swarm of gnats. 

In the course of time—millions on 
millions of years—the earth picked up 
nearly all the baby planets within its reach. 


That is the condition now. A few small bits 
of matter, which managed to escape be- 
fore, are still being picked up occasionally. 
These are the meteorites that we see shoot- 
ing over the housetops at night. 


World Built by Meteors 


Now scientists who are studying these 
meteorites that still arrive on the earth, 
note that they are of two kinds. Some are 
iron and some are stony. The latter con- 
sist of rocks much like the rocks on earth. 

Of the vast original cloud of matter 
pulled from the sun, Professor Hobbs— 
whom I mentioned above as the most 
recent advocate of the iron-core theory— 
thinks about half consisted of iron lumps 
like these iron meteorites, and about half 
of rock lumps like the stony ones. They 
were continually hitting each other like 
grains of sand in a storm. From mathe- 
matical calculations, the professor con- 
cludes that the larger lump that was to 
become the earth would pick up at first a 
pretty fair average of smaller lumps, about 
as many iron ones as stony ones. A little 
later, when the crowd had been thinned 
somewhat, it would pick up mainly iron 
lumps. Later still, it would pick up mainly 
stony ones, as the earth is doing today— 
for iron meteorites now are rare. 

You can see what sort of structure the 
earth would have under this theory. At 
the very center is the original nucleus; next 
is a zone of half iron and half rock; then 
comes a zone that is almost pure iron; and 
the outside is a rock zone—the visible crust 
of the earth today. 

But the theory, as it stands, seems to 
leave us still mystified about those fiery, 
death-dealing smokestacks of the earth— 
the volcanoes. In scores of places on the 
earth’s surface, millions of tons of melted 
rock are still being hurled out from the 
earth’s interior. Whence comes all this fire 
and steam and molten stone? 

Professor Hobbs answers with an entirely 








new explanation of volcanoes. He says that 
volcanoes are caused by a sudden melting 
of a small pocket of rock comparatively 
near their surfaces. 

To begin with, the inside of the earth, 
while not molten, is known to be intensely 
hot. Even at a depth of only 50 or 60 
miles—less than one eightieth of the dis- 
tance to the center of the earth—the rocks 
are so fearfully hot that they would melt at 
once if it were not for the tremendous pres- 
sure of the mass above them. This pressure 
keeps the heated rock from melting, just as 
the pressure in a steam boiler keeps the 
water from all flying off as steam. 


Rocks Melt as Earth Shrinks 


But if you open the top of the boiler and 
relieve the pressure, the water will all fly off 
as steam. And similarly, says Professor 
Hobbs, if you pry up some of the outer 
layers of the earth’s crust, thus relieving 
the pressure on the hot rock inside, this 
rock will promptly melt. Now the earth is 
constantly—if very slowly—shrinking in 
size. As it shrinks, the surface rocks are 
pushed up into folds and wrinkles like the 
wrinkles on a dried-up prune. These be- 
come mountain ranges. Under each of 
them the weight of the rock is lifted a little, 
the pressure on the deeper rocks is de- 
creased, and these rocks quickly melt. 
Whenever it can, this melted rock finds its 
way out to the surface and a new volcano 
is born. 

Thus, whether we accept the iron core 
theory of the earth’s interior, or the new 
gold core theory, we may at least go about 
our affairs on earth secure henceforth in the 
belief that we have the solidest conceivable 
footing underneath us; and that the awe- 
inspiring outbursts of volcanoes are merely 
local accidents instead of being, as people 
once thought, the grim mutterings of some 
vast, fiery inner cavern lurking right below 
our feet and threatening in some monstrous 
future catastrophe to engulf us all. 
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“The Story of Man and His World” 


The Most Fascinating Serial Ever Published in a Magazine 


OU will read in POPULAR SCIENCE MONTHLY 
during 1923 the most important serial ever pub- 
lished in a magazine. You will enjoy the most fasci- 


nating and thrilling story that could be told. Itisa 
tale more absorbing than fiction could ever be. And 


every word of it is fact! It is ‘““‘The Story of Man 


and His World.” 


It Begins in the Next Issue of 
Popular Science Monthly 


HIS unique serial, by Dr. E. E. Free, tells the marvelous 

romance of life itself. It is Science’s own story of how 
our world came into being, of how life appeared and developed 
upon it, and of how the amazing drama of Evolution led, at 
last, to the birth of Man. It is a story of spectacular events 
that covered more than a thousand million years—a time so 
vast that all the centuries of recorded human history are 
“but a few seconds”’ beside it. 

Never before have you been able to read this wonder 
story of “Man and His World” in one simple, continuous 
narrative. Dr. E. E. Free—scientist, traveler, engineer, and 
one of the best writers of popular science in America—has 
revealed, in words made plain for everybody, the great secrets 
of science and life hitherto beyond the grasp of the average 
man. 


CROSS the pages of this great serial march prehistoric 
lizard-like monsters—twice as tall as elephants, more 
terrible than the fiercest tigers. And dodging fearfully be- 
neath their feet run a few tiny, ratlike creatures destined to 
outlive the freak monsters they fear and to become the an- 
cestors of nearly all modern animals, including man himself. 
In a still more ancient scene of the story you will see a 
tiny “wormlike thing” trying to make his way up the bottom 
of ariver against the current, trying patiently generation after 
generation, century after century, until he finally “invents” 
something that enables him to succeed—a rod of gristle down 
his back. What did he do, this little striving worm of five 
hundred million years ago? He invented the backbone, one 
of the greatest of all steps in the evolution of man! 
Still farther back, in the dimmest mists of time, 
you will see a world absolutely devoid of any life except 
tiny pear-shaped drops of jelly with 





hairlike stems. These, you will learn, Dolores We onions 
were the first ancestors of all life. eel? 2A ima 


whose bones were 
Facts You Need to Know —_u"¢ in Java 

How much of this story do you know? 
Can you afford not to know more of it, if 
you are to call yourself well informed in 
this Age of Science? . 

Do you know that once there was an insect- 
eating ancestor of man who looked about half 
like adog and about half like acat? Do you 
know that in far off Madagascar there still 
dwell descendants of this humble ‘‘cat-dog”’ 
creature? Or do you know how the marvels 
of the human body develop from a single 
speck of living matter, a single cell so small 
that you can see it only through a powerful 
microscope? Do you know that certain sim- 
ilar one-celled things live always inside our 
own bodies as separate creatures —the 
“white blood corpuscles that attack 
and eat disease germs? 

Innumerable fascinating 
facts like these go into the 
making of Doctor Free’s great 
Story. It is a magnificent pan- 
orama of science. 





Don’t miss this wonderful story, which begins in our next issue 
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Above: Our'world in 
its infancy, perhaps 
ten billion years ago 
—a huge, flaming, 
lifeless ball, and be- 
low, some of the 
spectacular charac- 
ters from Doctor 

Free’s great story 

of life on earth 
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most terrible crea- 
ture that-ever 

“~=—\ lived—Tyran- 
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Rex 


Below: 
The woolly 
mammoth, a con- 
temporary of pre- 

historic man 





At right: The 
gorilla, man’s 
nearest animal 
cousin 
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Ros Sea Thrillers in Natural Hues for the. Movies 











































Gorgeous Life on Ocean 
Floor to Be Thrown 
on the Screen 


LL our ideas of the bottom 
A of the sea as a dark, colorless 
dungeon are now to be dis- 
pelled, with the announcement that 
J. E. Williamson, famous creator of 
undersea movies, is considering 
plans to use when possible the new 
color movie process perfected by 
Dr. Daniel Frost Comstock in 
photographing in all its gorgeous 
colors the little known animal and 
plant life dwelling in shallow waters 
below the ocean’s surface. 


An Undersea Pioneer 


Williamson, the one motion pic- 
ture producer who has invaded the 
ocean floor, already has recorded on 
black-and-white films many wonderful 
and thrilling marvels of submarine life 
that are entirely new and strange to us. 
Now, when color films are perfected, 
he is satisfied that even those of us who 
know in a general way what the bottom 
of the sea looks like will gasp in amaze- 
ment when we see the natural brilli- 
ancy of those mysterious depths—the 
“land” where plants flourish, flowers 
bloom, and undersea life flashes in all 
the colors of the rainbow. 

Williamson has made thousands of 
daring voyages to this land, particu- 
larly in the vicinity of the West Indies. 
He knows its out-of-the-way places. For 
the black-and-white movies he has staged 
there thrilling scenes before the camera— 
battles between divers and man-eating 
sharks, adventurous searches for sunken 
treasures, and “mermaids” frolicking 
through deep sea forests. 


Men and Camera Dropped into Ocean 


- An artist and newspaper photographer, 
Williamson first utilized an invention of 
his father’s to take movies under the sur- 
face of the water. This invention consists 
of a steel, glass-faced, watertight chamber 
in which it is possible for a photographer to 
operate a movie camera. By means of 
flexible sections this chamber is lowered 
from a vessel to great depths. Overcoming 
hundreds of difficulties, Williamson pro- 
duced the first undersea movie—‘‘The 
Williamson Submarine Expedition’’—and 
Jater Jules Verne’s “Twenty Thousand 
Leagues Under the Sea.” His 
latest exploit was to film with the 
slow camera the swift movements 
of man-eating sharks and other 
undersea inhabitants. 

When color movies can be applied 
to the sea depths, he says that: 

Islands of coral, which until now 
have appeared on the screen as 
gray masses of beautifully shaped 
plant and tree formations, will be 
reproduced in their natural colors— 
blues, pinks, and reds. Deep sea 
mosses and ferns will be seen in 
gorgeous greens. We shall see fishes 
of all shades and forms—the bril- 
liant weakfish, the pink pompano, 
the variegated moonfish, angel fish 
and sailfish, the mottled tarpon, 
the chameleon-like moray, which 
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New (Color Photography 
Will Show Strange 
Plants and Fishes 


changes its color like tricolor silk, 
and the monster gray shark. 

All this we shall see in a glow of 
spectral bluish light that illumingg 
the ocean depths. 

The remarkable results of the 
first successful color movie procesg 
are fully explained for the firgt 
time on page 59 of this magazine. 








How J. E. William. 
son___ photographs 
thrilling scenes at 
_the bottom of the 
sea, operating his 
movie camera in a 
watertight, glasse 
faced chamber, 
lowered from a 
vessel at the sur- 
face. Great depth 
is obtained by 
means of a 
flexible and 
collapsible 
tube su p- 
ported y 
steel rings 


Marvelous new underwater photogra 
taken by J. E. Williamson off the Went 
Indian islands. They show divers at- 
tacking some monster of the depths; a 
‘‘mermaid”’ gathering ‘‘flowers’’ in a 
garden on the ocean floor; gor- 
geous forests of living coral, 
hiding strange, many-colored 
inhabitants 


Staging a Deep “ Film 
A thrilling battle with a man-eating shark 
at the bottom of the sea is pictured here as 
it will be shown in the proposed new under- 


sea color movie. Williamson has actually 
photographed a similar battle for black- 
and-white movies now being shown 
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Seven-Ton Retort Scrapped by High Explosive 


Ts use of high explosives to scrap bulky and 
unwieldy iron receptacles or machines that 
have been discarded 1s replacing the cum- 
persome method ‘of lifting them entire on cars 


and hauling them away to be melted. 

The scraps into which the receptacle or 
machine is shattered by the blast are not 
only easier to load on cars, but they also 
take up less room and thus conserve 
car space. / 

A manufacturer of explosives re- 
cently demonstrated this method of 
reducing useless iron receptacles to 
scrap. A seven-ton nitric-acid re- 
tort, six feet high, was filled with 
water and six quarter-pound charges 
of 60 per cent explosive gelatin, fitted 
with electric detonators, were sus- 
pended in the water. 



































Setting the charge. 


small charges of explosive gelatin 


Into the seven-ton 
retort, filled with water, are dropped six 


33 


When the charges were fired, a huge geyser of water 
rose from the shattered retort, while the fragments 
of the vessel fell within a radius of only 25 feet. 
The factor responsible for confining the flying 
fragments to such a limited space was the 


water that filled the retort and in which the 
explosive was placed, for this reason: 
Water is practically incompressible. 
Therefore, when the gelatin was exploded 
in the water, the expansion was in- 
stantly transmitted to the sides and 
bottom of the retort in sufficient force 
to crack them into pieces. But since 
the top of the receptacle was open, 
the greater part of the explosion force 
spent itself upward, producing a 
tall geyser of water. Theshattered 
” fragments of the receptacle, on the 
other hand, fell only a few feet. 











The explosion. Much of the force of the 


» charge spends itself in the form of a 


towering geyser 


The remains. 
tered retort, confined within a 25-foot 


Fragments of the shat- 


radius, are easily loaded on cars 


Engineers Make Mississippi River Bed Autograph Its Profile 


N AUTOGRAPHIC sounding ma- 
P chine that makes it possible to 
obtain a detailed and accurate profile 


map of a river bottom as rapidly as a tow- 
boat pulling a barge can move along the 


the arm oppose the water in such a way as 
to force the end of the arm down to the 
river bed. 

As the barge, equipped with sounding 
arm and recorder, is towed along the 


of the barge, the stylus produces a jagged 
line along which horizantal distances in- 
dicate miles covered, while vertical dis- 
tances indicate elevations of the river bed. 

A valuable feature of this mechanism is 


_ chart snags, shoals, and rocks on the upper 


line of soundings, has been developed by 
M. Meigs, Corps of Engineers, U.S. A., and 
is being used by government engineers to 





river, any elevation or de- 
pression of the river bed He 






















‘ causes the arm to move 
through angles corresponding 
to changes in elevation. A 
quadrant attached to the 
upper end of the arm moves 
through an equal angle and 
this motion is transmitted by 
a thread to the recorder. Here 
a stylus marks on charting 


Mississippi River. 

The essential part of the mechanism is a 
sounding arm, the lower end of which drags 
along the bottom of the river, following the 
contour of the river bed. The upper end of 
the arm is connected with a recording de- 
vice located on a barge. Vanes attached to 








As the barge is towed 
along a_ river, every 
movement of the 
sounding arm, follow- 
ing the contour of the 
river bed, is transcribed 
on charting paper bya 
stylus. The recording 
instrument is shown 


Above is shown the 
arge, equipped with 
sounding and record- 
ing ‘mechanism used 
by government en- 
gineers in making 
profile maps of the 
river bed along the 
upper Mississippi. The 
ration of the ma- 
chine is shown at left. 
Note the vanes that 
steady the lower end 
of sounding arm on 
the river bottom 


GALLOWS FRAME 











that the nature of the river bottom is also 
recorded. Gravel, sand, mud, rock—all 
reproduce their peculiar handwriting on the 
chart. 

Hidden snags are also revealed; danger- 
ous boulders are located. Indeed, the com- 
plete record of the river bottom on which 
the sounding arm is dragged, is obtained 
on the recording strip of paper. 


paper the amount of movement of the thread. 
By means of a graduated scale, every change 
in the distance of this mark from a base line 
can be interpreted as indicating a definite 
angular displacement of the sounding arm and 
hence a definite change in elevation of ‘the 
river bottom. 

Since the recording paper is moved across 
the stylus at a rate corresponding to the speed 
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Tractor Drives One-Man Grain Binder 





PERATED [f[; 7 
by one man, |! 

anew power | 
driven grain |, 
binder, devel- 
oped by a Chi- 
cago implement 
manufacturer, 
cuts a _  10-foot 
swath and har- 
vests from 30 to 
35 acres a day. 
It is said to mark 
the greatest step 
since the inven- 
tion of the binder 
in the seventies. 

The machine differs from other bind- 
ers in that the power for operating the 
binder mechanism is derived, not from 
the main wheel, but from the tractor 
that pulls the binder. This power is 
delivered from the tractor by means of a 
revolving shaft with universal joints 
that make it possible to cover very rough 
ground. The arrangement enables the 
binder to be run at more uniform speed, 
and the steady flow of power from the 
tractor makes it possible to cut a wider 











CONTROL LEVERS 





Through a revolving shaft with universal joints, power 
is delivered from the tractor to the binder that it 
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swath than with the ordinary binder. 
The direct positive drive prevents slip- 
ping and choking where conditions for 
cutting are unfavorable. 

Should the binder become choked, it 
is necessary only to stop the tractor. 
The power drive continues to operate 
the binding mechanism and the binder 
automatically clears itself. It is claimed 
that the machine doubles the acreage 
that can be harvested by one man, 
greatly increasing his efficiency. 








How Rough Hides Become Glossy Leather 


‘TSE process by which the raw hides of 
animals are transformed into leather 
is far more complicated than most people 
realize. After the hides reach the tannery, 
they are cleaned of blood and dirt and then 
softened by soaking and mechanical treat- 
ment. Then the hides are treated with 














Pressed under a moving glass cylinder, 
the leather receives its glossy finish 


lime, by which, with the aid of bacterial 
action, the hair is so decomposed that it is 
easily scraped off, together with the skin. 
At the same time the “net skin” on the 
flesh side of the hide is removed by scrap- 
ing and shaving. 

After the hides are “dressed,” they are 
“‘scudded,” a process of scraping to remove 
lime, hair, flesh particles, pigment cells, 
hair sacs, and soluble hide substance. 
Concluding with a thorough rinsing, the 
hides are ready for the tanning process, 
which varies aceording to the kind of skin 
and the purpose for which the leather is to 
be used. Having gone through the tanning 
process, the hides are scoured and then 
oil and grease are worked into the skin. 


Heavy leathers are usually ready for 
the market after they have been tanned 
and have been through the subsequent 
“‘currying”’ process, but the light leathers 
are often dyed, stained, grained, or em- 
bossed before they are marketed. Slow 
working acid dyestuffs and direct cotton 
dyes are the most satisfactory. The 
leather is either dyed in a manner similar 
to the dyeing of cloth, or the dye is applied 
to the surface with a brush. 

Some leathers retain the rough dull 
finish with which they come from the dye 
bath; others are given a smooth and glossy 
finish. This is done with a machine such as 
that shown in the illustration. The leather 
is placed on a bed, and is pressed against 
a glass cylinder, which is run back and 
forth over the leather with considerable 
pressure. This completes the process. 
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Bread Loaves Measured to 


Standard by Seeds 
Hew Uncle Sam is continually on tha 


alert to prevent you from being 
“short weighted” when you purchase food 


is shown by the recent adoption of a bread | 


measuring device by the Bureau of Agris 
cultural Economics. 

The ‘displacement principle is employed, 
the volume of a particular loaf of bread 
being measured by the uniform flow of 
flaxseed into a graduated tube. The bread. 
is placed in a container and the flaxseed ig 
allowed to flow around it, completely sur. 





L” FLAXSEED 
|, CONTAINER 


a os 
© oar PLACED IN : 


/ ' THIS CONTAINER 
Sot 














© Harris Ewing 
By the uniform flow of flaxseed in this 


apparatus, Uncle Sam measures the 
size of loaves 


rounding the loaf and filling all the crevices 
almost as completely as would water. The 
difference between the amount of seed re- 
quired to fill the container when the bread 
is in it, and that required when the bread is 
removed measures the volume of the loaf. 
The flow of seed into a funnel below the 
container measures in cubic centimeters. 





OUNTED on a swivel ring with 
ball bearings, the body of a newly 


cially for trans- 


Dump Truck Has Swiveled Tilting Body 


invented motor truck, designed espee 


erating the swivel and for tilting the 
body is driven by the gasoline engine 
that propels the truck. 





porting heavy 
materials, such 
as coal and rock, 
can be rotated 
so as to discharge 
its load either 
backward, on 
either side, or in 
any direction be- 
tween these an- 
gles. The capac- 
ity of the body 
is 51% tons. 

The ring 
mounting is 
equipped with a 
gear for tilting 
the body for dis- 








charging its load. — 
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The gear for op- 
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Rotary Brush for the Teeth 


eae thorough cleaning of the teeth 
is made possible by a small circular 
brush rotated by turning the sanitary 
handle to which it is rigidly fastened. The 
position and pressure of the brush on the 
teeth are maintained by a second handle 
through which the shank revolves. 











New Shingles Interlock over Old Roof 





NTER- 

LOCKING 
asphalt shingles 
which, the 
manufacturers 
claim, will not 
warp, curl up 
or blow up in 
wind or storm, 
have been de- 
signed espe- 
cially for reroof- 
ing old wood 
shingle _ roofs 
without the ne- 
cessity of tear- 
ing off the old 











shingles. 
The interlocking feature permits sin- 
gle-layer roof construction. 
Interlocking of these shingles is accom- 
plished by means of slits cut in both 
sides of each shingle two inches above 
the butt, as illustrated at the right. Into 
these slits fit the edges of adjacent 
shingles. Tab points formed by the 
slits lock tightly on the under side when 
the shingles are nailed down. The 
shingles are made in various colors. 






These inter- 
locking shingles 
can be laid over 
an old wooden 
roof in the 
manner shown 
above 











Type Setting 
' Made Easier 


A RUBBER stamp 
4 4 printing outfit by 
which the .operator 
ean set type without 
having to read the 
letters or figures back- 
ward has been per- 
fected by a San Diego, 
Calif., manufacturer. 

The type units are 














Safety Fender Puts Brakes 
on Descending Elevator 


N AUTOMATIC safety fender for 
freight elevators has recently been de- 
vised by a large manufacturing concern to 
safeguard operators from being crushed to 
death by descending cars. | 
The invention consists of a control bar 
attached beneath the floor of the car and 
connected with the elevator driving 
mechanism in such a way that the instant 
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placed in a_ hinged i 

: wire frame that forms 
ices the face of the stamp. This frame is swung the type units, on which are printed the let- 
The away from the face and in it are placed _ ters as they will be read. 
re- 
ead 
dis e 
at Tractor Elevator Loads a Ton a Minute 
8. PORTABLE _ elevating loader, tached toa regular Fordson tractor and 
_ operated by and mounted on a_ taking its power from the power shaft 

Fordson tractor, is a recent contribu- of the tractor, the loader is said to ele- 








tion to industry by a Phila- 
delphia, Pa., manufacturer. At- 
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vate and load more than a ton 
of material a minute. 

The material 
is picked up 
and elevated by 
buckets at- 
tached to an 
endless chain 
and is dropped 
upon a convey- 
or that runs in 
a trough over 
the top of the 
tractor. This 
conveyor drops 
the material in- 
to trucks drawn 
up in front of 
the tractor. The 
tractor backs 
into the pile of 
material to be 
loaded so that 
there is a con-' 
tinual supply 














Illustrating how the conveyor is attached to the tractor 


for the elevator. 
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Striking a workman’s head, the 
fender bar automatically brakes the 
descending elevator 


the bar strikes any obstruction it auto- 
matically shuts off the power and brakes 
the car. 

Thus if a workman should be leaning 
over the shaft door with his head and 
shoulders in the shaft, the safety bar of a 
descending elevator, striking his head, 
would immediately brake the car and bring 
it to a stop before the pressure could be- 
come great enough to crush him. 
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BY THE use of dummy teeth mounted 
onan aluminum plate, dentists are 
now able to chart quickly the conditions 
found in the mouths of their patients and 

© Izzy Kaplan to keep a 
permanent 
and com- 





Charting Mouths with Dummy Teeth 
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fa that the dots co- 

Se, if incide with the 
is, [x holes. Then the 
~~ —| dowels of the 
ge. dummy teeth are 

‘| inserted into the 


‘The inset above shows a typical permanent chart of a 
patient’s teeth, made by means of the dummy teeth 


plete record of every case treated. 

On the plate is marked a diagram of a 
normal dental arch. The normal posi- 
tions of the 16 teeth of each jaw are in- 
dicated by holes. Into these holes fit 
dowel pins attached to dummy teeth. 
Abnormal positions of the teeth are 
reproduced by 
inserting the 
dowels of the 
model teeth in 
other holes pro- 
vided for that 
purpose. 

A permanent 
record of each 
case is made on 
charts on which 
the position holes 
of the planning 
plate are marked. 
To makearecord, 
a chart is placed 
on the plate so 


hs respective holes 
f : through the 
F chart. The chart 
is then filed for 
future reference 
that will save 
much time. 














Slide Rule Makes Radio Calculations 


HE recent invention of a circular radio 
calculator or slide rule, by Raoul J. 
Hoffman, noted aeronautical engineer of 
New York City, has assisted greatly in the 
design of wireless sets, eliminating the 
tedious method of computing values for in- 
ductance, capacity, and other necessary 
figures by means of formulas. 

The calculator consists of a cardboard 
base, on which are mounted a circular card- 
board dial and transparent celluloid pointer, 
and has in all, 29 scales graduated in the 
units used. 

Thus, to compute inductance of a coil 4 
inches long, 5 inches in diameter, wound 











ed 


Radio calculations are made by adjuste 
ing circular dial and celluloid pointer 








with No. 20 double cotton covered wire, 
the two scales of length and diameter of the 
dial and base respectively are adjusted so 
that the proper figures are superimposed. 
The celluloid pointer is then moved to DCC 
20 and the answer, 2700 microhenrys, is 
read on the dial. 

Vice versa, if the inductance were known, 
the coil dimensions could be determined. 
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Small Gas Engine “Cranks” 
Large Road Roller 


Using a small single cylinder gasoline 
engine to start a large one, a concern 
in Harvey, Ill., claims to have solved the 
problem of turning over the crankshaft of a 
large road roller engine. Heretofore elec- 
tric motors and compressed air starters 
have been used. 

The small air cooled single cylinder motor 
is mounted on the frame of the larger engine 
in such a way that the friction pulley of the 
smaller motor presses against the flywheel 
of the larger engine. The operator starts 
the small engine by hand, and then by 
pressure on a lever, brings the small wheel 
in firm contact with the large one. As soon 
as the large motor has started, the smaller 
engine is stopped. 





OFFICIALS of the Bureau of Animal Indus- 
try say that there were twice as many cases 
of rabies during the year ending June 30,- 
1922, as the year before; and point to the 
fact that many of the cases occurred during 
the seasons when dog-muzzling is not re- 
quired by city ordinances. 





Civil War Sniper’s Rifle Comes Back 





6S lien sniper’s 
ponderous 
rifle of Civil War 
days has_ re- 
turned in the 
form of a super- 
accurate rifle 
made by the 
Winchester Arms e 
Company for the - 
United States |" 
Government and 
used by the 1921 
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Olympic team in 
defeating the 
Swiss riflemen for the first time in a 
score of years. The Civil War weapon 
was used only for sharpshooting, for it 
was so heavy that it had to be trans- 
ported in a wagon and shot from rest. 
The barrel was made unusually heavy 
to overcome the whipping action or 
“jump” of the gun. 

In 1915, Captain William. Richard, 
one of the world’s greatest riflemen, con- 
ceived the idea of applying the old, 





Capt. W. H. Richard, world famous rifleman, shooting 
the heavy barreled sniper’s rifle that he invented 


heavy barrel principle to a modern high 
power rifle. He obtained two barrels, 
one rifled with six, and the other with 
four, grooves. These he mounted on a 
Springfield stock. Experiment resulted 
in modifications, and the present prod- 
uct is an 8-pound barrel 26 inches long 
tapering from 11% inches diameter at 
the chamber to % inch at the muzzle. 
While this type of rifle weighs about 11 
pounds, the weight is well distributed. 
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Floating Cradle Lays Jointed Pipe across River Bed 


cradle 150 feet long, suspended 

between two moving barges, en- 
gineers recently set new speed records in 
submerging thousands of feet of flexible 
joint, 30-inch cast iron pipe under three 
rivers that cross the 


B: THE ingenious use of a timber 


The total width of the three rivers under 
which the pipe was submerged in this manner 
was nearly two miles, and the pipe was lowered 
to depths ranging from 20 to 85 feet. 

Before the pipe was laid, trenches were ex- 
cavated across the beds of the streams and 












route of a 20-mile water 
supply line running into 
Norfolk, Va. 

The timber cradle was 
hung so that the lower 
end moved along the 
river bottom, while the 
upper end projected 
above the barges. The 
pipe sections were joined 
one after another at the 
upper end of the cradle, 
and as the barges moved 


slowly forward the 
jointed pipe _ slipped 
down the curved skid- 

f the eradle to 


way ol 
the river bottom. 











the irregularities in each 
trench were eliminated 
by pulling a rectangular 


drag, weighing three 
tons, along the bottom 
by cables. 


The lower end of the 
pipe laying cradle was 
kept in contact with the 
river bottom, whatever 








The 150-foot timber cradle used in submerging 
pipe across three Virginia rivers 


the depth of water, by 
raising or lowering pur- 
chase blocks and tackle 





Coloring the Wood of Living Trees 


URNITURE manufacturers in Ger- 
many have developed an ingenious 
method of dyeing the wood of living 














trees instead of waiting until the tree is 
cut down and sawed into lumber to 
apply the coloring. 

A solution of the dyestuff in water is 
supplied to the roots of the tree through 
a tube from a tank suspended from the 
trunk at a height of 10 or 15 feet. The 
dissolved dyestuff, absorbed by the roots, 
is conducted with the sap, through the 
long cells of the wood in trunk and 
branches, to all parts of the tree, includ- 
ing the foliage. The solution passes 
from cell to cell through the inclosing 
cell membranes by osmosis—that is, the 
tendency of fluids to pass through por- 
ous partitions and mix—and imparts a 
uniform color to the wood fiber. 

A tree from 60 to 70 feet high requires 
approximately four weeks to become 
thoroughly permeated by the dyestuff. 
Then it dies and is cut down to be sawed 
and seasoned into lumber suitable for 
furniture making. 

Not every dyestuff can be used in this 
method, for unless it forms a true solu- 
tion, it will not pass through the mem- 
branes of the wood cells. A similar 
method has been suggested for impreg- 
nating the wood of living trees with pre- 
servatives that~- would prevent their 











From a tank suspended on the tree 
trunk, the dye solution is carried 
through a tube to the roots 





mature decay. This method means a 
considerable saving in labor and expense 
over former processes. 
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At the upper end of 
the cradle (above) 
ipe sections were 
aid one by one and 
joined. Then, as the 
barges supporting 
the cradle moved 
forward, the jointed 
pipe slid down a 
curved skid to a 
trench at the river 
bottom, as shown 
at left 


by which the cradle was swung from the 
two barges. 

On the derrick barge a special pot was 
swung from a furnace to the cradle and from 
this pot each joint was poured. As soon as 
the lead was poured and before the bell of 
the pipe joint had cooled, the joint was 
carefully caulked and then chilled. After 
the bell had cooled, the joint was “broken” 
to allow the pipe to conform to the curve of 
the cradle. The entire pipe laying rig was 
then moved forward and the pipe allowed 
to slip down as the cradle advanced. 











Trap Harpoons Animals 


Fase on the principle of the harpoon, 
a new spring gun for trapping fur- 
bearing animals, has been designed by Mr. 
V. M. Brown, of Medicine Lodge, Kans. 

The trap includes a barrel in which is 
mounted a spear that is driven downward 
by a coiled spring concealed within the bar- 
rel. This spear is normally concealed and 
held by a trigger to which is attached a 
long rod terminating in a bait hook. 

When the animal pulls on the bait, the 
spear is automatically released and driven 
into the animal by the force of the spring. 
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New Stagecraft Lifts Scenes through 
Floor and Paints Them with Light 


Revolutionary Playhouse-Amphitheater without Aisles 
Created by Young American Designer 


theater without aisles, and in which 

the stage, instead of being “framed” 
like a picture, at one side of the auditorium, 
juts out from a corner, presenting a wide 
circular front to the audience. No stage 
curtains, back drop, or orchestra pit are in 
sight—just a bare, colorless platform, 
separated from the spectators only by a 
low flight of steps. 

Arranged in quarter circles concentric 
with the curve of the stage front, 
widely separated rows of seats form 
an aisleless amphitheater. Above, a 
domed ceiling extends over both 
the audience and the stage site. 
There are no balconies. 

You reach your seat by passing 
along the wide space that separates 
your row from the row in front. And 
as you do so, from somewhere come 
strains of music from a hidden 
orchestra, sounding as if the orches- 
tra were directly in front of you. 


A Stage Suddenly Appears 


The lights godown. Then all at 
once the stage appears in a blaze of 
light, the source of which you can- 
not trace. You are amazed to see 
before you a complete stage with 
scenery where, but a few seconds 
before, only a bare platform was 
visible. The play begins and — 
thrilled by the spectacle before you, 
a flashing, changing, melting riot of 
color—you seem to have been made 
a part of it, by some mysterious 
agency that you can’t understand. 
The act ends, and as the lights go 
up, you are strangely aware of the 
bare platform, where the stage, 
with its gorgeous scenic effects, had 
been only a moment before. 

Such is the revolutionary new 
theater designed by a brilliant 
young creator of stage settings, Norman 
Bel Geddes, of New York City. Use of 
the marvelous scientific lighting effects, 
lately perfected, has been limited hitherto 
by the design of theaters built for old- 
fashioned stage settings. Mr. Geddes 
has now designed a theater especially to 
give full scope to these 


[eter yourself entering a square 
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enough. The seats are confined to the 
main floor and a few boxes or stalls at the 
rear of the auditorium. The audience is 
literally seated around the stage, and, 
strange as it may seem, even though the 
concentric rows of seats are separated 
by 414-foot spaces between chair back and 
chair back, Geddes’ plan actually provides 
more seats and a deeper stage than doesa 
theater with orchestra, balcony, and gallery. 

Since the stage is actually projected into 
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Stage Setting Painted with Light 


Beautiful stage effects like that from Ber- 

nard Shaw’s “Back to Methuselah,” shown 

above, are produced, not by painted back 

drops, but by combinations of light pro- 

jected from back stage through a colored 
screen as shown at right 
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Norman Bel Geddes 
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modern lighting methods. 
Until recent years our 





stage scenes, framed by 
the confining opening of 
the proscenium, produced 
the effect of a two-dimen- 
sional picture—that is, the 
settings lacked full natural 
perspective. It is to re- 
lease the actor and play- 
wright from this serious 
handicap that Geddes and 
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other younger artists of 
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the stage have been devot- 
ing their efforts. Theaters 
of this type have already 





STAGE 
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Eee with six months’ 
training in art school, 
Norman Bel Geddes, of New 
York City, is one of the greatest 
modern designers of stage set- 
tings. For this profession his 
schooling consisted chiefly of 
enthusiastic study of stagecraft. 
This young American designer 
of the revolutionary new theater 
made his start by writing a play 
and designing the settings. Now 
he is endeavoring to remove the 
limitations that surround the 
American stage. Theaters of 
this general design. have been 
planned for Detroit, Cincinnati, 
and Los Angeles 
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the audience, none of the present cumber- 
some devices for settings, such as curtains 
and drop, is required. The stage plat- 
form, which supports the 
scenery, is lowered or 







Pee raised into place by hy- 
. draulic plungers. When, 
f 4 at the close of a scene or 
o< act, a change of scenery is 
ie : required, the entire stage 


setting is lowered into the 
basement, and rolled from 
the platform into an alcove 
provided for it. Then the 
new setting is rolled onto 
the platform, which is 
raised to the auditorium. 
The hydraulic plungers 
will lower or raise a stage 
in 12 seconds. 





been planned for construc- 


Arrangement of 


stage and 











tion in Los Angeles and 
other cities. 

The scheme conceived 
by Geddes is simple 


main floor of a typical theater 

of today. Note position of 

stage on one side of the square, 

and the cross aisles breaking up 
seating space 


The Geddes plan, showing cor- 


ner stage and aisleless audito- 


rium. Main floor alone seats 

872 persons—50 more than main 

floor and balconies combined in 
present theater of same size 


Immediately beneath 
the inclined floor of the 
auditorium, on the level 
of the street, is a floor that 
is occupied by a large 
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EXTRA STAGE ON ROLLERS 
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This remarkable cross section view of the theater designed by 
Norman Be! Geddes shows the ingenious method by'\which an 
entire stage with its settings is lowered on hydraulic plungers 
at the close of an act or scene, to be replaced by a new setting 


foyer extending around two sides of the 
theater. The remaining ‘‘underground” 
space between the foyer and the stage well 
is occupied by the orchestra, entirely con- 
cealed frofn the audience above. Back of 
the stage well are dressing rooms. 

Finally, underneath this orchestra level 
is the basement, in which stages are rolled 
on and off the hydraulic lifts, scenery is 
kept, and various workrooms are housed. 


- “Painting by Light” 


Especially interesting are the stage itself 
and its background, which consists either 
of a plaster dome or canvas cyclorama. 
Geddes supplies background partly by a 
quarter circle of canvas set up at the rear 
of the stage itself, but mostly by “painting 
by light.” 

__ The originators of this art conceived the 
idea of employing light to “paint” scenery 
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STAGE SUPPORTED ON 
HYDRAULIC PLUNGERS 

















for the next act. 


the rear of the theater 


by throwing colored lights from projection 
lamps on a plaster dome, or on a semicir- 
cular canvas back drop. They developed 
three systems of “color painting,’”’ which 
were introduced in America by Lee Simon- 
son, another young American stagecrafts- 
man. 

The first of these methods—that used by 
Adolph Linnebach, of the Schauspielhaus 
in Dresden—consists of a simple lantern 
containing an arc light, but no lens, which 
throws onto the plaster or canvas back- 
ground designs painted on glass. Thus, 
instead of painting scenes on canvas drops, 
as is now done, the scenery is actually 
painted on glass and then projected, like a 
stereopticon view. 

The second method is that used by Max 
Hasait at the Dresden Opera, and adepted 
in New York with some success. Hasait 
projects a design in shadows by means of a 
frame, across which are fastened various 
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that is rolled onto the plungers and lifted to the auditorium 


Scenic effects are ‘‘painted’’ by colored lights projected from 


thicknesses of gauze. The light that filters 
through one section of the gauze is of 
greater intensity than that projected 
through another section, resulting in a well- 
defined shadow on the plaster dome, or 
cyclorama. Whatever color is desired is 
furnished by spotlights. 


Source of Light Unseen by Audience 


Finally, a method called the “Ars sys- 
tem’”’ includes not only remarkable projec- 
tion devices for reproducing realistic cloud 
effects from drawings or photographs, but 
also a battery of high powered bulbs and 
lenses, by which color designs painted on 
glass slides may be projected, as if from a 
magic lantern. 

In his new theater Geddes provides for 
“light painting” by locating his light pro- 
jector in a balcony in the back of the audi- 
torium, out of sight of the audience. 
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Compressed-Air Tube 
Passes Red Hot Rivets 











EQ IVET-SASEING by compressed air 
through a flexible metallic hose is re- 
placing the dangerous bucket-and-tongs 
method. The new apparatus consists of a 
simple compressed-air gun and storage 
tank and a metal hose that leads from the 
forge to the riveter. 

By its own weight the red hot rivet, 
dropped by the forgeman into a receptacle 
at the end of the hose, opens a valve that 
closes again automatically. The forgeman 
applies the compressed air by pressure on a 
foot pedal, and the rivet shoots down the 
hose to the job, arriving free from scale, and 
without possibility of accident. Rivets can 
be delivered 125 feet at the rate of 50 feet 
in three seconds by only 34 pounds of air. 

A 20 per cent saving in cost of operation, 
as well as greater safety, are advantages 
claimed for the new compressed-air method. 











into the compressed-air 
tube, the hot rivet opens the valve 


Dropped 
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on a shaft driven by the truck motor 


Plunging Chisels Crush 
Concrete Road 


2 leer work of battering and stripping 
the body of a hard concrete road—al- 
ways the most difficult part of a road 
repairing job—has been greatly simplified 
by the invention of a powerful road-break- 
ing machine mounted on a truck driven by 
a gasoline engine, and similar in design to 
the crushers once used in stamping mills to 
crush quartz and metal ores. 

Eight heavy steel plungers, connected in 
couples and provided with removable 
wedge shaped chisel points at their lower 
ends, comprise the battery of crushers 
placed in a row at the front end of the 
truck. These plungers slide in bearings and 
are alternately lifted and dropped by four 





In crushing a cement road, a battery of 
heavy plungers, with removable chisel- 
shaped points, shown at right, are 
raised and lowered by eccentric levers 


er 








eccentric levers keyed to a rotating shaft 
driven by the truck engine. The weight of 
the plungers is so great that, as they drop 
from a height of about two feet, their 
sharp chisel points cut through the con- 
crete and break it into fragments. 

Two heavy flywheels provide for con- 
tinuity of the reciprocating motion of the 
plungers. The machine weighs about two 
tons. 

Whenever one of the chisel points be- 
comes worn or broken, it is quickly replaced 
by another. 





Four Thousand Miles in a Rowboat 


bes A 16-foot combination power and row 
boat driven by a single cylinder, 2%- 
horsepower engine, Walter P. Horger and 
Henry J. Miller started from Detroit, 
Mich., recently on a 4000-mile cruise 
through the Great Lakes as far as Duluth, 
Minn., and back. 

Their route was through the center of 
Lake St. Clair, along the American shore of 
Lake Huron, across the middle of Saginaw 
Bay, through the straits of Mackinaw and 
St. Mary’s River to Lake Superior, and 
finally along the Wisconsin and Minnesota 
shores to Duluth. 


Under ordinary weather conditions and 
in smooth water the boat is capable of 
making from seven to eight miles an hour. 
It is equipped with a canvas top with two 
holes through which the adventurers can 
stick their heads. This top keeps out water 
during heavy seas. 
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The map above shows 
the 4000-mile route of 
Horger and Miller in 
their cruise through 
the Great Lakes from Detroit 
to Duluth and back in a 16- 
foot power and row boat 
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House Numbers on Curbs 


PAINTING house numbers on the curb 
where they are in plain sight of auto- 
mobilists and drivers of delivery cars, is a, 
practice that is becoming popular with 
residents of Glendale, Calif. 

The numbers are stenciled on the curb 
with lampblack and oil and will last for 
years. Before the stenciling, the curb is 
cleaned with a stiff steel brush. The num- 
bers used are about six inches high. The 
cost of stenciling the complete number is 
only 25 cents, yet the saving of time to 
merchants in making deliveries is said to 
amount to thousands of dollars a year. 
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PARTMENT houses with en- 
trances at the sixth floor, 80 feet 
above the ground, will soon be con- 
structed in the fashionable Riverside 
Drive district of New York City to 
face an elevated cross street that 
bridges a deep valley and joins the ele- 
vated drive at 134th Street. 

Since residences on Riverside Drive 
and on cross streets leading from it 
command high rents, builders quickly 
seized the opportunity offered by the 
opening of the elevated street. They 
found it impracticable, however, to 
build residences from the ground to the 
80-foot level of the street. On the other 
hand, the cost of building a foundation 
80 feet high would be tremendous. 


How the Problem Was Solved : 


They are solving the problem by 
designing an extraordinary type of 
apartment building in which the‘lower 
half, from the ground level to the 
sixth floor entrance, will inclose garages 
and warehouses. Upon this foundation 
building will be erected the eight-story 
modern apartment house proper. 

All the buildings facing Riverside 

Drive and the cross street to a distance 
of 200 feet from the intersection of the 
elevated streets will be of this type. 








Six-Story Foundation 
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for Apartment House to Hold Garage 








Cutaway view of proposed apartment house showing garages in foundation 














How to Measure Your Body’s Horsepower 


D® YOU know how strong you are? 
Run up the stairs as fast as you can— 
two or three at a time if you like—and have 
some one note the time in seconds you re- 
quire to climb a definite height in feet. 
From these figures, and your weight, in- 
cluding clothes, you can determine your 
“horsepower” by means of the chart shown 
below the accompanying illustration. 








Suppose you weigh 150 pounds and 
climb the stairs at 60 vertical feet a 
minute. On the upper scale, A, find 150 
and 60, and take the point halfway be- 
tween, or 105. Qn scale B is your horse- 
power—about 0.273. 

By hauling up a weight with a rope 
passing over a pulley, you can find the 
horsepower of your arms, using the table. 





Weigh your- 
a: self, then run 
“a upstairs as fast as 
you can to a definite 
height, while small 
brother times you in 
seconds 








On scale A find numbers cor- 

responding to your weight and 

our § in feet to the minute. 

alfway between read your horse- 
power on the scale 














Successful Woman Beekeeper 
Invents Queen Incubator 


PENDING millinery less profitable and 
less interesting than beekeeping, Miss 
Josephine Whipple, of Los Angeles, Calif., 
turned professional apiculturess and has 
recently invented a queen bee capsule, or 
incubator, in which the queen bee spends 
the first ten days of her life. It is declared 
to be a valuable contribution to apiculture. 

On the queen bee depends the entire life 
of the bee colony. She lays the eggs, in 
cells provided by the workers, and these 
eggs later hatch into other queens. Queen 
rearing has become a distinct industry in 
the United States, with a large export trade. 

Miss Whipple’s earnings in one year are 
said to be as high as $12,000. The profits 
from the industry may be realized from a 
recent transaction in which half interest in 
a prize queen was sold for $150, 
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How Plants Bend and Struggle to Reach Light 


ing through a pinhole, is enough to 

make the slender stems of little 
mustard seedlings lean over toward the 
source of the light! 

To get a glimpse of sunshine, the shoot 
of a tulip bulb will struggle upward through 
the dark earth for a distance of 11 inches, 
and at the end of the climb will have enough 
reserve energy to spread its leaves and 
create a flower! 


Light, Not Heat, Causes Growth 


Interesting facts about the sensitiveness 
of plants to light and the energy they put 
forth under its influence have been re- 
vealed in a series of experiments, conducted 
by scientists of the United States Depart- 
ment of Agriculture during the past year, 
that have revolutionized our knowledge con- 
cerning the effect of light on plant growth. 
The work of Uncle Sam’s experimenters in 
discovering a brand new agriculture in 
which the growth of plants is governed by 
light rather than by heat was described 
fully by Lewis E. 
Theiss in an article 
in the December 
issue of POPULAR 
SCIENCE MONTHLY. 

The new experi- 
ments with tulip 
bulbs, incidentally 
demonstrating the 
tremendous growing 
power of the bulb 
in response to 
light, are illustrated 
at the top of this 
page. When a bulb 
was covered with 
six inches of soil, its 


| ee minutes of candlelight, stream- 
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These remarkable P 
bulbs seeking the light, and the growth of their plants when the bulbs were 
planted at depths of six inches, 11 inches, 1214 inches, and 14 inches (left to right) 





leaves, and create a 
fairly perfect flower, 
although the portion 
of plant above the 
ground level was com- 
‘paratively small. 

And even when the 
covering was increased 
to 12% inches, the 
plant from the bulb 











shoot easily reached 








the surface and de- 
veloped healthy foli- 
age and flower. 
When the soil cover- 
ing was increased to 
11 inches, the bulb 
had sufficient energy 
to send its shoot to 
the surface, expand 


The experiment that re- 
vealed the extreme sensi- 
tiveness of mustard seed- 
lings to light. Covered 
by a box into which 
candlelight was allowed 
to filter through a pin- 
hole, the seedlings after 
five minutes were found 
to be leaning toward the 
source of light, as shown 
at the right 














hotographs show the tremendous growing power of tulip 


managed to struggle to the surface, even 
though its flower was unable to make the 
grade, and remained within 114 inches of 
the top until it shriveled. 


Plant Makes a Brave Fight 


Covered under 14 inches of earth, the 
bulb shot up its plant 13 inches and then 
abandoned the struggle. 

In the experiment revealing the sensi- 
tiveness of mustard seedlings to light, the 
seedlings were covered by a box with a pin- 
hole in the center of one side. After this 
hole had been uncovered for five minutes 
to admit the light of an ordinary candle, the 
little plants were found leaning over in the 
direction from which the light came. 

Further interesting experiments were 
made by Dr. R. B. Harvey, of the Uni- 
versity of Minnesota. By illumination from 
tungsten filament nitrogen-filled lamps he 
ripened many varieties of seeds in unheated 


basement rooms, where no sunlight entered. ° 


Wing Spars Support Engine of New Loening Monoplane Racer 


mobile type” of airplane con- 

struction—that of supporting the 
engine, with propeller, on the longerons or 
longitudinal members of the fuselage, 
Grover C. Loening, famous young Ameri- 
can airplane inventor and designer, has 
perfected an extraordinary 
type of racing monoplane in 
which the wings and the 
powerful engine they support 
form a complete flying unit 
in themselves. 

Loening has added just 
enough length of feather- 
weight fuselage to provide 
for the pilot’s cockpit and the 
tail surfaces. 

The new machine, said to 
be the most powerful for its 
size in the world and able to 
attain a speed of 200 miles an 
hour, was entered in the re- 
cent Pulitzer Trophy race at 
Detroit, Mich. One of its 
chief advantages is said to be 


[Prodi “s from the usual “‘auto- 


reduction in weight and wind resistance. 
It weighs 2700 pounds ready for flight. 
The extraordinary feature of construction 
is the fact that the engine is mounted 
directly on top of the monoplane wing, the 
weight of the engine being supported by 
heavy transverse spars running the full 











The powerful new Loening racing monoplane, showing how the 
engine is supported by the heavy braced monoplane wings. 
Note the comparatively short length of the light fuselage 


length of the main wing structure. This 
makes possible extremely light construction 
of the fuselage, which is only twice as long 
as the engine and is built just heavy enough 
to support the pilot and tail surfaces. 

The 600-horsepower, 12-cylinder engine 
can develop 630 revolutions a minute. 

The continued success of Loening’s de- 
signs is evidenced by the fact that his fast 
monoplane air yachts have been adopted, 
with several minor improvements in de- 
sign, by the Army Air Service. 


Tanks Waste Fuel 


A TON of coal a year is 
wasted by each uninsu- 
lated hot-water tank in use 
in American homes, according 
to the statement of a promi- 
nent manufacturer. Four 
fifths of this loss is prevent- 
able, and greater economy is 
possible if all hot water and 
hot air pipes are insulated. 


Februar 


A 
ES 
D: 


or their 
cessive § 
designe 
gineer, 
put acti 
train’s | 
compet 


C 


Here 
govern 
Stop’ 
passes 
Brak 
curve } 
Mak 
record, 
an enti 
The 
tained 
motive 
the fo: 
specifi 
dial o: 
speed 
trol n 








nthly 





ven 
the 
3 of 

















February, 1923 


Automatic Speed Control Brakes Train 


train wrecks due to the failure of 

engineers to observe block signals 
or their carelessness in taking curves at ex- 
cessive speed, an automatic train governor, 
designed by E. Rodolausse, a French en- 
gineer, not only makes a train foolproof, 
put actually keeps an accurate record of a 
train’s performance by which the engineer’s 
competency can be judged. 


Control Keeps Tab on Train 


Here are a few of the things that the 
governor does automatically: 

Stops a train the instant the locomotive 
passes a block signal. 

Brakes a train when its speed in taking a 
curve passes a certain specified limit. 

Makes a permanent speed and braking 
record, showing every action of the train on 
an entire trip. 

The automatic control mechanism, con- 
tained in a small box attached to the loco- 
motive tender, is propelled by a shaft from 
the foremost tender wheel, and is set to a 
specified maximum speed by means of a 
dial on the outside of the box. When the 
speed of the train, transmitted to the con- 
trol mechanism through the shaft, passes 


Diener to prevent disastrous 


oa Ss, 
CHAIN STRIKES TRACK >. ri 


CONTACTS ON APPROACH TO CURVES 
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at Curves 





Caused by the 
failure of an en- 
gineer to heed a 
block signal, this 
disastrous rear- 
end collision near 
Sulphur Springs, 
Mo., in which 35 
P ersons were 

illed and more 
than 100 injured, 
might have been 
prevented by the 
automatic con- 
trol shown below 








MAXIMUM PERMISSIBLE 
SPEED SET HERE BEFORE 
TRAIN STARTS 


SHAFT FROM TENDER WHEEL 
PROPELS CONTROL 
MECHANISM a 




























This Train Passed 
a Block Signal 
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The impact of this chain fender with track con- 
tacts on approaches to curves sets the brakes 


| iim GOVERNOR 
PREVENTS EXCESS 


Inside control box, showing speed 
and brake adjustments 


the specified maximum, a centrifugal gov- 
ernor automatically opens a safety valve 
that applies the brakes until the speed of 
the train falls below the maximum limit. 


At the front end of the locomotive is a 
chain fender adjusted to strike 
vertical rods placed along the 
railway line at approaches to 
dangerous curves, or wherever 
tracks or switches are not clear. 
The impact of one of these rods 
on the chain, as the locomotive 
passes, is transmitted to a sole- 
noid in the control box. This 
solenoid operates a cam wheel 
that opens a safety valve and 
sets the brakes. 

Meanwhile, every operation 
of speed regulating and braking 
is recorded on a paper strip. 


This Raft-Boat Sails against the Wind by Wind Power! 


yet able to progress against the 
wind at moderate speed, a small 
water craft of unique design recently made 
several successful trial trips on the Seine 
River, near Paris, navi- 


Dee by the power of the wind, 


energy resulting from lesser slippage and 
greater speed of revolution makes it pos- 
sible for the craft to move contrary 
to the direction of the very air 
currents that supply the power. 


\ 


The inventors have built several models 
on a small scale, the largest of which is a 
raftlike craft of three tons, about 18 feet 
long. The success of the trials has en- 
couraged the inventors to undertake the 
construction of a five-ton 





gated by the inventors. 

The apparent paradox 
of sailing against the wind 
by wind power is explained 
as follows: 


Saving Energy 


The wind turns large 
vanes like those of a wind- 
mill and the energy thus ' 
generated is transmitted 
by a belt and pulley to a 
shaft, the submerged end 
of which carries a propel- 
ler. As the blades of the 
submerged propeller press 
against a much heavier 
and more substantial me- 
dium than the air pro- 
peller, the slippage is much 
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Home Humidifiers 


HE necessity for in- 
creasing the humidity 
of the air we breathe in 
our heated homes, if we 
would prevent wintertime 
sickness, was pointed out 
in the December POPULAR 
SCIENCE MONTHLY. 
Growing recognition of 
this has induced builders 
of some of the finest homes 
in America to equip them 
with air humidifying ap- 
paratus. A manufacturer 
specializing in such de- 
vices reports recent in- 
stallations in new homes 











smaller. The saving of 


Wind propelled cr 


aft, showing how vanes drive submerged propeller 


in many cities. 
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By’ John Edwin Hogg 


HAVE just talked with the only eye- 
| witness of the most colossal cloudburst 

recorded in modern times—with Joe 
Lacy, a guardian of the Los Angeles water 
supply aqueduct, whose family fled up the 
hills from their doomed cabin on the edge 
of the Mojave Desert, Calif., while a wall 
of water 60 feet high thundered down the 
canyon at their heels. 

This phenomenal deluge occurred a few 
months ago, over a region of four square 
miles, within the watershed of Sand 
Canyon, a gorge descending from the 
Sierra Nevada Mountains in_ southern 
California. 


A Twelve-Foot Sheet of Water 


Within the space of half _an_hour it is 
estimated that 240 inches of rain fell on this 
small area. Imagine this in a region where 
two inches of rain in 24 hours is considered 
record! Imagine what such a cloudburst 
would have meant if it had burst over a 
big city, sending a sheet of water 12 feet 
thick crashing down upon the homes and 
streets, wrecking buildings and perhaps 
drowning thousands. 

Even in this mountainous desert region 
where, through a queer freak of weather 
conditions, it actually did occur, the cloud- 
burst wrought appalling devastation. It 
smashed to pieces the only substantial 
dwelling in the region, carrying a 640-acre 
pasture bodily down to the desert, and leav- 
ing only a great, mud-filled gorge where 
the homestead had been. Its waters swept 
more than 30 feet deep over the Los Angeles 
aqueduct, which crosses the canyon’s 
mouth. They uprooted huge trees that had 
been growing for 250 years, and left them 
nothing but battered logs buried in silt, 
miles out on the desert floor. 

An incalculable quantity of earth was 
picked up in the flood’s nine-mile rush down 
the canyon, and deposited for miles out in 
the desert, from two to 20 feet thick, in a 
tremendous, fan-shaped mass, with a front 
15 miles wide. 

The mud deluge buried the motor road, 
blocked traffic for several days in the valley, 
and wiped out some 10 miles of the South- 
ern Pacific’s tracks. 

Lacy’s story of the downpour is 
dramatic. 


Story of Eye-Witness 


“It was about nine o’clock in the 
evening,” he told me, “when I 
heard violent crashes of thunder in 
the mountains. Then came a roar- 
ing, rumbling, crashing noise that 
sounded like an army of motor 
trucks coming down the canyon. 
It dawned on me that the noise was 
caused by a mighty wall of water 
rushing down from the mountains 
above—a deluge that I could see at 
intervals as the lightning flashed. , 
I could see trees and boulders being 
flung high as if by huge explosions 
of dynamite, and come thundering 
down the gorge.” 

Lacy had observed the storm 
gathering over the mountains all 
day. Early in the afternoon, he 
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saw two thunderstorms gathering. 
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” Where the Bottom Fell Out of the Sky 


Eye-Witness Describes Colossal Cloudburst in 


Popular Science Monthly 


Western Canyon 











This extraordinary sinieianiasts of a 
mountain cloudburst, taken at the rim 
of the great Colorado River canyon in 

















© Ewing Galloway 
southern* Utah, shows in the distance a 
dark deluge emptied by storm clouds in 
their passage over the mountains 













Over the highest hills, near the head of 
Sand Canyon, were great banks of clouds 
that appeared to be rushing toward_the 
mountains—and this struck him as _ ex- 
tremely unusual, since most of the 
desert storms come from the. 
mountains to the west. 


Safety in the Hills 


“After I realized what was hap- 
pening,” he continued, ‘I rushed 
into the house, shouted to my wife 
and children to run for the hills, and 
grabbed a telephone—a private line 
connecting me with the Los Ange- 
les Water Department. I shouted 
to the engineer at the other end: 
‘Sand Canyon is about to be washed 
off the face of the earth! Send your 
engineers and workmen, for the city 
soon will be cut off from water!’ 

“Then the line broke, and I 
rushed to the safety my family had 











Qn the floor of the Mojave Desert, 12 miles from the 
this battered 
tree trunk—the remains of a lofty_pine torn from 


mouth of Sand Canyon, was found 


“the canyon walls and carried 23 miles 


found in the mountains above. 
From there I watched by lightning 
flashes the water sweep everything 
before it, including our home. 
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and 15 miles wide. 


“My first concern, of course, was for the 
pipe siphon of the aqueduct that crossed 
the head of the canyon, for I knew that if 
it were destroyed, Los Angeles would be 
cut off from its water supply. Going down 
the mountainside, as soon as I was certain 
that the water was 


85 4- JOE LACYS CABIN 
wo”, yt 
a : RAILROAD 


HIS bird’s-eye view shows the vast sea of mud picked up 

in the flood’s nine-mile rush down the canyon and deposited 
on the Mojave Desert in a fan-shaped mass 20 feet thick in spots 
At the mouth of the canyon are shown the 
Los Angeles water supply aqueduct that withstood the deluge, 
and the cabin from which Joe Lacy, aqueduct guard, escaped with 
his family. The diagrammatic sketch at the right illustrates the 
scientific explanation of the cloudburst 
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all day, gathering clouds from the entire 
mountain range, and shaping them into a 
cloud vortex over the canyon. A thunder- 
storm that had previously passed over the 
mountains into the “Mojave Desert was 
sucked back into the mass, and a second 


storm met the first one in the small whirl- 
pool of air; the clouds were pushed upward 
to a tremendous elevation and became 
instantly chilled, changed into moisture, 
and poured down in the form of rain. Un- 
questionably, both storms were of unusual 

size. Either one of 





not creeping any 
higher, I found that 
the top of the huge 
pipe, 26 feet above 
the floor of the can- 
yon, was covered with 
water to a depth of 
more than seven feet! 

“Although bat- 
tered, the aqueduct 
was safe. At midnight 
the water was—going 
out of the canyon at 
the rate of 2500 cubic 
















them in itself would 
have caused an extra- 
ordinary cloudburst. 
Combined, they 
dumped more water 
in 30 minutes onto 
this small region than 
would be contained in 
the entire normalrain- 
fall for eight years. 











feet a second.” 

From the marks of the flood it is evident 
that the water in some places attained a 
height of 65 or 70 feet, while it splattered 
mud a full 100 feet above the canyon floor. 

The reasons for the freak storm were: 

Over the west slope of the Sierras, the 
prevailing rain-bearing winds blow from 
the Pacific Ocean. To get over these lofty 
peaks, the clouds are driven to a very high 
elevation, where they are chilled by the 
atmosphere, causing the moisture in them 
to be precipitated in the form of rain. 

On this day, there evidently was an un- 
usual meteorological-condition that caused 
a swirl or whirlpool of air currents over the 
top of Sand Canyon. This wind eddy lasted 


The enormity of the 
flood that swept over 
the Los Angeles aque- 
duct at the mouth of 
_ Sand Canyon is shown 
in the photo-diagram 
above. The man on 
top of the great pipe 
has raised his arm to 
indicate the height 
reached by the waters 


At right: The Mojave 
Desert with the 
out of Sand 
Canyon ie Senge 
showing portion of the 
bane deposit of mud 
an de i 
down from the moun- 
tains by cloudburst 
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First “Mother Ship” for Airplanes to Use Helium 


By James M. Scott is 


| | tet SAM will soon own the 
first ‘“‘mother ship of the air.” 
Carrying beneath her huge 
800-foot body a brood of speedy 
bombing and scouting planes that she 
can release or pick up while traveling 
at full speed, the ‘“‘R-1”—first semi- 
rigid airship to be built in America— 
will provide, when completed, an ef- 
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Herman T. Kraft 


Chief aero engineer of the Goodyear Tire 
and Rubber Company, in charge of con- 
structing the ‘‘R-1.’’ He predicts that ‘‘the 
entire surface of the airship of the future 
will be of metal. And the first practical 
all metal airship will open wide the gates 
to the use of the airship commercially” 


fective means of patrolling the Atlantic or 
Pacific seaboard. 

Construction of this remarkable “mother 
airship” for the United States War De- 
partment will begin at an early date at the 
plant of the Goodyear Tire and Rubber 
Company at Akron, Ohio. And the most 
significant feature about her—especially 
from the standpoint of commercial develop- 
ment—is that she will be the first airship 
to be designed and built especially for the 
use of non-inflammable, helium gas. 

Indeed, Dr. R. B. Moore, chief chemist 
of the United States Bureau of Mines, in 
charge of the government research work in 
connection with helium, declares that the 
future of lighter than air craft never has 
been brighter than it is today, and that the 
problems of helium production have been 
solved. Within the next decade, he adds, 
99.9 per cent helium will be produced at a 
cost as low as $20 the cubic foot. 


A Rigid, Triangular Backbone 


The work of constructing her will be 
under the direction of Herman T. Kraft, 
chief aeronautical engineer of the Goodyear 
Company. 

The ship’s structural rigidity will be 
along its backbone, which will consist 
chiefly of a duralumin framework keel of 
triangular cross section running from nose 
to tail. Into this keel will be built the large 
frame of the nose cone and also the fins, 
forming one integral structure. It will 
be driven by four low compression Liberty 
motors. Three cars, constructed of dural- 
umin and aluminum, will be slung from 
the keel, the navigation car being forward 
and the two power cars aft, side by side. 
The pilot’s car will ordinarily carry a 







































































Cross section of the semi-rigid ‘‘R-1,”’ 
showing double envelo that will 
inclose helium filled balloonets, and 
rigid, three-cornered framework keel 
of duralumin that will run the 
entire length of the ship 


crew of from 16 to 20 men. A telauto- 
graphic signaling system, by which the pilot 
can signal the power cars for speed changes, 
engaging motors, and reversing, will be a 
feature of the control-board equipment. 
The propellers will be 20 feet in length 
and will have 640 revolutions a minute. 





The 300-foot semi-rigid army airshi 

**R-1”’ as she will appear when pee Mine wet 

with scout planes suspended from her 

rigid keel as explained below, and with 

Navigation car forward and two power 
cars aft, side by side 























This sifter is shaken by an electric 
motor beneath the screen 





Small Electric Motor Shakes Sifter 


NEW electric sifter, which shakes 

material through a screen at an 
extraordinarily rapid rate, has a novel 
eccentric that produces a rapid shak- 
ing motion. 

The material to be sifted is thrown 
into a container at the top of the sifter 
and falls upon a movable mesh screen. 
A small electric motor beneath the 
sifter rotates a shaft connected with 
the screen through an eccentric, im- 
parting a vibratory motion to the 
screen and causing the small material 
to be brought over the openings in the 
middle. 

The machine is capable of screening 
a ton of moist sand in four minutes. 
It is also used for the purpose of sepa- 
rating the solids from the liquids in 
various processes used in chemical 
manufacturing industries. 
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You Can Make Your Home Safe from Fire 


Walls of Metal Lath and Plaster Withstand Blaze for an Hour 


ILL you be one of the 15,000 vic- 
Win of fires in the United States 
this year? 

Will your home be one of the 1600 
dwellings offered as unwilling sacrifices to 
the God of Flames this week? 

You can’t answer those questions. But, 
thanks to remarkable progress in the sci- 
ence of fire prevention and fire control, 
you can help to cut down the $1,500,000 
daily toll exacted by preventable fires in 
this country, and of which you now must 
pay your share. You can help to reduce 
the tremendous cost of fires in human lives 
sacrificed. And the way you can do it is 
to observe a few simple precautions to safe- 
guard your own life, the lives of your fam- 
ily, and your home. 


Homes Protected at Small Cost 


By the most authoritative and complete 
fire tests ever attempted, the Fire Under- 
writers’ Laboratories of Chicago, Ill., have 
proved that we can make the ordinary 
frame dwelling almost completely fire- 
proof. Obviously, we cannot reconstruct 
the homes in which we now live, but we 
can make certain simple, inexpensive im- 
provements that will make them far more 
fireproof than they are now. And if we 
are building new homes, we are assured 
that fireproof construction will not entail 
additional cost. 

Fire is the world’s greatest peace menace. 
The United States spends yearly $283,- 
000,000 (nearly enough to build a Panama 
Canal) to replace fire losses. And a very 
large percentage of this loss results from 
fires in homes. The problem of confining 
fires to the buildings in which they start 
has been practically solved as the result of 
careful education in building, increased 
vigilance and efficiency of fire departments, 
and modern fire fighting methods. The 
important problem now is that of confining 
fires to the rooms in which they start. 
This may be accomplished, experts tell us, 
only by thorough education to eliminate 
common acts of carelessness, use of ma- 
terials advised by those who make it their 
business to examine fire risks, and actual 
replacement of hazardous parts of our 
homes. 


New Fireproof Building Material 


In response to a growing demand, en- 
gineers now have developed a fireproof 
material for home construction that, in 
exhaustive tests, has proved to be an en- 
tirely adequate safeguard. This material 
consists of plaster of Paris (or gypsum) 
and expanded metal sheeting or lath. 
Several coats of the gypsum plaster are 
applied after the sheeting is nailed to the 
studding in the same way that laths are 
now put up. The sheeting tested and 
approved is three-eighths-inch diamond 
mesh such as is now used for stucco work 
on the outside of houses. It serves to 
support the first, or “scratch,” coat of 
gypsum and sand mixed in the ratio of one 
to one. The second or “brown” coat con- 
sists of fibered or sanded gypsum in a 
ratio of one part gypsum and two parts 
fine sharp sand. The third, or finishing 
coat, is a mixture of three parts lime putty 
to one part dry calcined or burned plaster. 

Neither the materials nor the method of 
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any of the firemen there. 
edge of fire prevention problems. 


causes of fires. 
we took simple precautions. 





The most common causes of preventable fires that 
destroy 1600 dwellings every week in the United 
States and the consequent loss in dollars over a period 
of five years are indicated above 


Fire Buff Gives Advice on Fire Prevention 


NE of the queerest hobbies in the world is that 

of Robert H. Mainzer (at left), a Wall Street 

broker whose lifelong avocation has been attending 
every big fire in the city. 

More than a score of prominent New Yorkers have 
the same fad. They race off to fires with the enthu- 
siasm of schoolboys, and the name of “‘fire buff’? was in- 
vented to describe them. 

But Mainzer is the champion “‘fire buff’’ of them all. He 
has in his home a special fire alarm apparatus. 
blaze breaks out, he drops everything to rush to the scene, and he works as hard as 
Having seen 4353 three-alarm fires, and inspected fire de- 
partments in most of the world’s greatest cities, Mainzer speaks with intimate knowl- 
He says: 

“Carelessness, inadequate construction, and incendiarism, are the three chief 
Innumerable fires from the first two causes could be prevented, if 
The fire peril is so grave in the nation today that every 
person should give thought to it, and teach fire prevention methods to his children.” 


““SPARKS ON ROOF -“ 
941 667,246 49 
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When a big 








application are patented, and a wall or 
ceiling can be constructed by any plasterer 
at a cost no greater than that of ordinary 
plaster or cement. The metal is manu- 
factured by steel companies for other pur- 
poses or expressly for use in fireproofing 


— 


homes. The plaster of Paris is derived from 
gypsum, a common mineral, by a process 
of heating that removes the water con- 
tained in the mineral. It can be obtained 
and applied by any builder. 

In the tests performed by the Under- 
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writers’ Laboratories the material was in 
the form of a ceiling and a wall. For the 
wall test, a double wall was constructed 
consisting of two by four inch studding 
spaced 16 inches apart. Upon these was 
nailed the metal sheeting. Gypsum plas- 
ter was then applied to both sides of the 
wall and the entire 10 foot by 12 foot frame 
was placed in a gas furnace in such a way 
that the flame had access to one side, while 
the other side was unexposed. Thus con- 
ditions similar to those to which a wall 
would be subjected in an intense fire were 
produced and the results were analyzed. 


A Barrier to the Flames 


When one of the slabs thus tested was 
exposed to the flame for 414 hours, the 
thermometers on the unexposed side of the 
wall registered an average of 263° F., while 
the temperature of the side exposed to the 
flames averaged 2030° F. 

A second slab was subjected to both fire 
and water, the flames beating upon one side 
for an hour, after which the slab was with- 
drawn and subjected to the force of a 11%- 
inch stream of water. The wall was practi- 
cally destroyed, of course, yet not until it 
had withstood the extreme onslaughts of 
fire and water for an hour. 

This “time rating’ of one hour was far 
greater than any rating ever given to walls 
constructed of other materials. 

The ceiling test was performed by con- 
structing a ceiling of these materials over a 








A section of rigid metal lath nailed 

to studding as reinforcement for 

plaster or stucco is effective fireproof 
construction of walls or ceilings 


furnace and loading the ceiling with bricks 
to imitate the conditions that actually 
exist when a ceiling bears the load of a 
floor above. The “time rating’ again was 
extremely high, although, as in the wall 
test, the ceiling was eventually destroyed. 

By these terrific fire tests the experi- 
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menters effectively demonstrated that if Py 
fire should gain headway in one of the 
rooms of a home inclosed by fireproof 
walls built of the materials tested, the blaze 
could be confined to that room for moge 
than an hour without danger of its spreaq. 
ing to other parts of the building. , 


Where Metal Lath Gives Safety - 


By slight alterations, vulnerable party 
of our homes may be made fireproof with 
these materials. Metal lath can be uged 
over the furnaces, in closets, around flues, 
staircases, bearing partitions, and the jp. 
habited floors at a cost less than the jn. 
terest charge for four months’ occupaney 
—and give safety nearly equal to that ag. 
sured by complete fireproof construction, 

In addition, all of us should see that our 
homes are roofed with incombustible ma. 
terials. We should. safeguard floorings 





- where steam pipes pass through by fitting 


meétal collars on the pipes, place ashestog 
boards above furnace pipes that are too 
close to beams, and see that all electrical 
circuits are installed in approved conduits, 

Finally, we must guard against carelegs- 
ness, which is the greatest cause of fires, by 
disposing of matches, cigarette and cigar 
butts in metal receptacles, keeping our 
basements clear of rubbish, using metal 
containers for ashes, using non-inflammable 
materials for cleaning purposes, and prop 
erly protecting our homes with lightning 
rods. These precautions will assure safety, 





HESE illustrations 

show how walls con- 
structed of gypsum plaster 
reinforced by expanded 
metal lath would confine a 
blaze to one room’ for more 
than an hour. 

At left: Unexposed face 
of fireproof wall slab after 
the opposite face had been 
exposed to fire for 75 min- 
utes. Note electric wires to 
recording thermometers. 

At right: Exposed face of 
the same slab. 

Above: Section of the 
wooden studding. 


























This Large Capacity Truck Was Built from a Tractor 





CONSTRUCTED by com- 
bining a Fordson tractor 
with the wheels obtained 
from a large steam tractor 
and mounting a wooden body 
on them, a homemade large 
capacity truck is being used 
by a contractor of Athens, 
Ontario, Canada, for the pur- 
pose of hauling stone from a 
crusher and distributing it 
along a road that is being 
built. 

The rear wheels are chain 
driven from a jackshaft at 








mission and are wide enough 
so that the truck can negoti- 
ate soft and Muddy country 
roads while carrying a couple 
of cubic yards of crushed 
stone. 

Simply by removing a panel 
at the rear of the truck, the 
load can be dumped. The 
owner was obliged to build 
his own machine because he 
could find no truck on the 
market capable of hauling 
similar loads over the rugged 
country where most of his 








the rear of the tractor trans- 





How Fordson tractor was combined with steam tractor wheels 


work was situated. 
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New Instrument Is Played 
with the Feet 


MUSICAL instrument built on the 

principle of a piano, but in which the 
keys operating the sound-producing 
mechanism are pressed by the feet of the 
player, has been invented by a Western 
musician. The strings of the instrument 
are mounted on a vertical frame inclosed 
in a wooden case. The keyboard is placed 
at the bottom of the case. 

There are eighteen pedals. Nine on the 
left side of the keyboard represent tones of 
the chromatic scale beginning with G pelow 
the middle C of the piano; the nine pedals 
on the right produce chords. Shifting of 
the key is effected by stops that reach 
across the strings and are also operated by 
the feet. All pedals are pivoted on the 
same fulcrum bar, separated by friction 
pads. 

The tonal range of the instrument is too 
limited to make it suitable for solo work, 
but it supplies a satisfactory accompani- 
ment for strings or voice. 





The Editor will be glad to supply, 
whenever possible, the names and 
addresses of manufacturers of de- 
vices mentioned in this issue of 
POPULAR SCIENCE MONTHLY. 














HE world’s largest paver, weighing 
over 30 tons, manufactured by a 
Milwaukee, Wis., concern, will auto- 
matically lay a mile of concrete 
road pavement in four days. 
Material is brought to the 
° e ae 
paver in caw. Aderrickon  / 
the paver grapples the j 
body of each car, picks /” 
itupanddepositsits / 
loadin a charging //_\-/tam ps 
skip. The skip stag 
then rises while *~~~-¥ 
the car body is 
being replaced, 
and the batch is 
deposited in the 
mixer, which 
has a capacity 
of 60 cubic feet 
of material. 
At this point 
a valve is automatically opened and 
the proper amount of water enters the 
rixer. A clock mechanism, called a 
“batchmeter,” starts to operate with 
the mixing drum and locks the dis- 
charge mechanism so that the material 
must remain in the drum for a full 
minute. The batchmeter also counts 
_ the number of batches mixed. 
After the mixing time has elapsed, 
the operator unlocks the discharge 


DISTRIBUTING Ca 


Paver Lays Road Automatically 















This giant paver picks up 

material for concrete, mixes 

itfora speci- 

i fied time 

ws) then depos- 

f“ | its it on the 
road 


CHARGING SKIP 


mechanism and the ccncrete flows out 
of the drum into the distributing 
bucket. The operator sends out this 
bucket to where he wishes to deposit 
the concrete, reverses the bucket and 
allows the concrete to flow out, while 
the bucket returns to its original posi- 
tion. The rate of return is so regulated 
that the amount of concrete left in one 
position is just enough to make a slab 
of the desired thickness. 
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Bathbrush Holds Soap 


HE latest bathbrush has in the center 

of the bristle side a space large enough 

to hold a cake of soap. The soap is held by 

a clamp that can be adjusted by a screw 

on the back of the brush as the soap be- 
comes smaller from use. 


Corncribs Made of Chicken Wire 











ORNCRIBS that 

cost little and give 
good ventilation for 
ripening and drying 
the grain, are built of 
woven wire netting 
by ingenious farmers 
in Argentina. 

The cribs are con- 
structed by driving 
eight long poles in a 
circle of 15 or 20 feet. 
Around these poles 
sections of wide 
chicken wire are fas- 
tened, allowing each 
section to overlap. 
Cribs thus formed are 
filled with the har- 
vested grain and each 
stack is protected 








Around poles driven in a circle are fastened sections of wire 


fencing, forming graincribs. 


Roofs are of cornstalks 


from rain by a corn- 
stalk roof. 


This Pocket Camera Is only 
Half an Inch Thick 


| Sgt bagenaree red compact, yet combining 
the most improved features of a large 
camera, a pocket camera recently perfected 
is only a half inch thick when collapsed. It 
is equipped with a long bellows extension, 
permitting the photographer to take pic- 
tures as near to the objective as a foot and 
a half. The rising and falling front permits 
photographing of tall builaiags without 
tilting the camera, and without distortion. 

Despite its small size, tae camera may 
be fitted with almost any high grade lens. 









NOTE EXTREME 
THINNESS OF 











Above, the cam- 
era opened, 
showing long 
bellows that per- 
mit photography 
at close range. 
When closed, the 
case is only half 
an inch thick 
and may be 
slipped into a 
narrow’ pocket 
as shown at right 
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Paper Umbrella 
for Emergency 


COLLAPSIBLE 

paper umbrella 
that is serviceable 
and attractive has 
recently been de- 
signed and patented 
as an inexpensive 
emergency _ shelter 
for the traveler who 
is caught in a 
shower. 

The umbrella is 
made of waterproofed paper and consists 
when open of two cones, the inner one of 
which acts as a brace (corresponding to 
the ribs in the ordinary umbrella). When 
collapsed, the umbrella is flat, resembling 
a bellows in shape, and can be packed 
in a suitcase or under an auto seat. The 
umbrella will withstand a 30-mile wind. 
























Q. Why is the water of the sea salt? 


A. Because during millions of years the 
rains have been wearigg down the land 
and carrying the dust and sand from it 
into the séa. The solid fragments have 
been deposited as sand or clay on the sea 
bottom, but always there has been a 
little of the rock from the land that was 
really dissolved by the water and re- 
mained in solution. This is the salt of 
the sea, and the quantity of it has gradu- 
ally increased during geologic time. 


Q. What is the duty of the white cor- 
puscles in the blood? 


A. These tiny white cells, which accom- 
pany the ordinary red corpuscles in the 
blood, are supposed to be scavengers— 
the street-cleaning and waste-removal de- 
partment of the body. They also defend 
the body against attack. When a danger- 
ous germ gets into the blood, they sur- 
round and destroy it. 


Q. Why are soap bubbles round? 


A. Because of what is called surface ten- 
sion. This is really a form of cohesion, 
the force that keeps everything from 
flying apart. Iron is held together in a 
solid mass by cohesion. A falling drop of 
water is round because that is the most 
compact form it can take, the form that 
agrees best with its cohesion. So witha 
soap bubble. It takes the most compact 
form it can, of course, without allowing 
the air inside to escape. 


Q. How do we know what the stars are 
made of? 


A. By means of the spectroscope, which 
is an instrument for analyzing their light 








What Do You Want to Know? . 


Send your questions on subjects of general or applied science to Informa- 
tion Department, POPULAR SCIENCE MONTHLY, 225 West 39th Street, New 
York City, inclo@ing self-addressed stamped envelope 


and determining which chemical ele- 
ments compose the glowing substance 
from which the light’ comes. Each 
chemical element gives out its own par- 
ticular kind of light. 


Q. Are there any creatures that live 
forever? 


A. Scientists believe that certain one- 
celled animalcules_ do. These tiny 
creatures live in fresh-water ditches and 
similar places. When they have grown to 
full size, they divide in two, and when 
each half grows to full size, it divides 
again, and so on indefinitely. 


Q. What is hypnotism? 


A. A mental state in which the attention 
becomes so much fixed on some single 
thing or person that nothing else is per- 
ceived. If you are climbing down a fire- 
escape on a burning building, you can cut 
your finger without being conscious of it 
at all. This is a form of hypnotism. Your 
attention is fixed on the fire. When 
some one has hypnotised you, your at- 
tention is fixed on him, to the exclusion 
of everything else. 


Q. Why isn’t the air all used up by the 
breathing of men and animals? 


A. Because as fast as the oxygen is taken 
out of the air by animals, it is put back 
into it by plants. The green plants take 
out of the air the carbon dioxid exhaled 
by animals, and by retaining the carbon 
release the oxygen, which returns to the 
air. The plants use the chemical power 
of the sunlight in doing this, and by the 
same process produce sugar or starch, 
to be stored up for future use. 




















Tractor Drives Powerful Fire Pump 


 B gpsenaiil- we for forest fire patrol and 
for municipal fire protection, a rotary 
rear wheel pump attached to a track-laying 
tractor is performing excellent service. It is 
adapted also for use by contractors in 
pumping out flooded excavations, trenches, 
or coffer dams and as an auxiliary for irri- 
gation work. 

The pump is driven through the coun- 
tershaft direct from the tractor motor 
and is capable of delivering 200 gal- 
lons of water a minute under a work- 
ing pressure of 100 pounds to the 
square inch. At normal speed it 
throws a 11%-inch stream 100 feet 
in the air, requiring 26 horsepower. 
Its chief advantage, especially in 
forest fire patrol, is that it can 





Small Projector Provides 
Movies in the Home 


ITH a small and inexpensive home 
motion picture projector recently 
devised, any household may enjoy the best 
movie productions and the most popular 
film stars without going to the theater. The 
film reels used with the projec. or are faith- 
ful reproductions of the original feature 
releases. It can be bought for $35. 

The films are of non-inflammable type 
and can be bought from the producers and 
exchanged just as original feature pictures 
are bought and exchanged by theaters. 
Thus any film reel, after it is purchased, can 
be exchanged with little added expense and 
the home can be supplied continually with 
movies of the most prominent stars. 











travel speedily over the roughest ground. 

With working parts inclosed in a heavy 
cast iron case, the pump is attached at the 
extreme rear of the tractor. Its efficiency is 
enhanced by the fact that the pump gears 
are driven from the motor shaft through 
closely fitted spur gears running in an oil 
bath. These gears take the entire driving 
load. The attachment weighs 225 pounds. 
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Attached at the 
rear end of the 
tractor, the 
pump is driven 
from the motor 
shaft through 
spur gears. Its 
capacity is 200 
gallons of water a 
minute and _ it 
will throw a 11/8- 
inch stream 100 

feet in the air 
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Would a Falling Bullet Kill You? 


It Might Give You a Headache, Says Army Captain Who 
Describes First Scientific Tests Revealing What Happens 


When a Bullet Is Shot Straight Upward 


By Capt. Edward C. Crossman A 


Late Fire Control Officer, Small Arms 
Ballistic Station, U.S. A. 


N THE shelter platform, above 
O our heads, the Browning machine 

gun remarked 10 times, staccato: 
“Tat-tat-tat-tat,” while three stop 
watches clicked with the first shot, and 
commenced their busy ticking. Above 
us two machine gunners ducked under 
the cover of their extemporized steel 
shelf, while we stood in security be- 
neath half an inch of armor plate 
covering the 10-foot-square platform 
of the observation tower. 

The first burst of shots in the first 
scientific attempt ever made to find 
out exactly what happens when you 
fire rifle cartridges straight up- 
ward into the air, had just gone, 
and we waited to see what 
would happen. 

Around our tower—four piles . 
driven into the mud of a 
Florida lagoon, with platforms 
built over the piling—there 
stretched open water for hun- 
dreds of yards, all quiet, 
except for the little ripples stirred by 
breezes. 

We stood perfectly quiet, ears alert 
for the splash of the returning bullets if 
the machine gun volley should return 
within earshot. Then, when the hands 
of the stop watches had just crossed 
the 50-second mark, there came a queer 
whirring whistle. A hundred yards or 
more away, something was throwing up 
sharp splashes on the quiet water. The 10 
shots from the Brown- 


This 


175-grain 
boattail bullet re- 
mained in the air 
67 seconds; 
others of the same 
type, discharged at 
the same instant, 
stayed aloft 107 
seconds, or 40 sec~ 
onds longer 


fell there came a yell of exultation from 
the machine gunners above, following a 
heavy “clang” and a splash of water. 

“T caught it in me bucket! How’s that 
for shootin’?”’ yowled a machine gunner. 
Sure enough, one of the returning bullets 
had struck fairly in a galvanized pail of 
water on the platform near the gun! It 

had merely made a dent in the bot- 
tom of the pail. Another bullet 
struck the pine boards of the platform 
where they extended slightly beyond 
the armor covering, making a dent 
about a third, of an inch deep, with 
the diameter of a lead pencil; but 
the bullet did not even stick in the 
indentation. 
In these tests we used the 
standard infantry and machine 
gun cartridge of the Ameri- 
can service, bullet of 150 
grains, velocity 2700 feet. 
But when we tried out 
the 175-grain — boattail 
bullets—a remarkable new 


yet 


type with tapering tail 
that doubles the 
range of a rifle— This 


some of us nearly 

came to grief. After a minute 
and seven seconds there came 
the bullet whirr, louder than 
that of the service bullet, and 
then the usual splashes on the 
surface of the lagoon. Then 
the splashes ceased, although not all of the 
bullets had been accounted for. Some of 
the gunners had stepped out of their 
shelter, and the watches had been 
stopped—when suddenly—certainly half 
a minute after 





ing were returning. 
The time from first 
to last shot was 
about four seconds. 

So began a remark- 
able series of tests 
that proved conclu- 
sively that not one of 
the several types of 
rifle bullets has power 
enough, on its return 
trip to earth, to bury 
itself more than two 
thirds of its length in 
firm sand; nor could 
it inflict a serious 
wound if it should 
strike a man’s head in- 
cased in any fairly 
firm headgear — in 
fact, it probably 
could do no more 
damage than to cause 
a headache. 

Another volley from 
the Browning, and 
this time greater luck 
waswithus. Although 
the bullets in this 
burst projected prob- 
ably 9000 feet into 































: the burst had 
* landed, there 
came again the 
bullet = whirr. 
Machine gun- 
ners ducked for 
shelter — and 
down whirred 
eight or 10 
more shots. 
Whereupon 
we discovered 
an astonishing 
fact—that 
when fired from 
a machine gun, 
boattail bullets 
vary widely in 
their time of 
flight. In the 
next burst we 
found that the 
bullets re- 
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150 - grain 
army service bullet 
went up nearly two 
miles and was gone 
49 seconds 
it returned, 
downward, to dig 
itself into the sand 
as shown below 
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Conduct- 
ing the 
world’s 
first scien- 
tific tests 
to deter- 
mine exactly 
what happens - 
when aé§ rifle 
bullet is shot 
straight upward, Capt. Ed- 
ward C. Crossman discovered 
astonishing new facts about 
the rise and fall of the regula- 
tion army rifle bullet shown at 
right, revealing that a falling 
bullet, if it hit you, probably 
wouldn’t cause anything more 
serious than a headache 


turned in a cluster in 
about 67 or 68 seconds, 
while a second group re- 
turned fully 40 seconds 
later. Later we repeated 
this sort of firing on the 
hard sands of Daytona 
Beach, Fla., and found 
that the boattail bullets 
were as likely to re- 
turn to earth side- 
ways as to fall as 
most bullets do — 
base first. This led 
to the conjecture 
that the time dis- 
crepancy is due to 
the way they turn 
and travel on their return flight (a side- 
wise flight resulting in increased air re- 
sistance), and that the variations may 
be due in part to vibrations in the ma- 
chine gun. < 

Normally, when fired vertically, a bul- 
let of any sort returns in the position 
in which it went up. If you fire it nor- 
mally, point first, it returns with the point 
still upward and the base downward. If 
you invert it in the shell and fire it with 
the point down and the flat base up, it re- 
turns point down and base up, but in 
much shorter time than the bullet nor- 
mally fired. 

We tried out various types of guns and 
bullets in this vertical firing. The results 
showed that almost any bullet fired into 
the air remained away 30 seconds or more. 
The little .22 long rifle, with its 1000 or 
1100 feet a second velocity, took 35 
seconds. The large, slow .45 autcmatic 
pistol bullet took 39 seconds. The .30-30 
bullet took 50 seconds, or nearly as long 
as the service sharp point. The Reming- 
ton .35 auto-loader bullet, 200 grains at 
2000 feet a second, took 58 seconds. 
The quickest trip recorded was that of 
the 175-grain boattail, which was loaded 
inverted. It returned in 
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the air, and traveled 
for about one minute 
up and one down, 
they fell all about the 
tower. And as they 





From a machine gun mounted on 
the top platform of this tower, 
bullets were fired straight upward. 
Half-inch armor plate covering 
the lower platform protected ob- 

servers from returning missiles 








21 seconds, as compared 
with 67 to 107 seconds 
when fired normally. 


Not one of the rifle 
bullets tested re- 
turned to earth with 

ower enough to 

ury itself more than 
two thirds of its 
length in the sand 
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test the supposed fatal effects of its poison? 
Professor W. J. 


on himself. 

tale, he added convincing proof 

to the accumulation of recent 

scientific evidence that the 

tarantula—popularly supposed 

to be a death-dealing enemy of 

man—is really about as harm- 

less as the more familiar 

spiders that protect us from 

hosts of harmful insects that might infest 

our houses, in whatever country we live. 
Professor Baerg’s experiment was made 

when, on taking up his new post in the 

University of Arkansas, he heard exciting 

tales of the ‘“‘horrible,” hairy Arkansas 

tarantula, which was said to 

attack unwary human victims 

with a lightning-like leap, and 

to strike with poison fangs that 

almost always meant death. 

Professor Baerg tested the 

effects of a tarantula bite ona 

rat, and found that while the victim went 

into a prolonged state of coma, it survived. 


Taking His Life in His Hands 


Then he induced an unusually large 
tarantula to strike him twice on the inside 
of a finger. The second strike perforated 
the skin and caused blood to gather. The 
sensation of the bite was like the prick of a 
pin, and the poison caused the finger to 
swell a little; yet no trace of pain remained 
after two hours. 

-The experiment was repeated, the taran- 
tula being induced to strike savagely, ex- 
creting more poison than before. 

Thus was shattered one of our appar- 
ently well-grounded beliefs about spiders. 
For example, people generally take it for 
granted that the spider is an insect; yet, in 
fact, the members of the spider family, in- 
cluding the tarantula, are far more 
closely related to the lobster and 


Baerg, a scientist of the 
University of Arkansas, recently summoned 
his courage to try just such a daring experiment 
And because he lived to tell the 


Professor Braves Death to Prove Dread 
Spiders Are Man’s Friends 


Induces Muge Tarantula to Bite Him—and Lives! 


OULD you have the nerve deliberately 

V V to force a ‘deadly’ tarantula—that 
dreaded hairy spider often as large as 

a man’s hand—to nip your finger, in order to 


Photo Courtesy 
American Museum 
of Natural History 


avoid aggressive con- 

tact with man,” says 

Paul Griswold Howes, 

authority on insect 

life. “They come 

f about our houses for 

the flies and other 

insects that are attracted there also, and in 
this way continually work for.our benefit. 
Even the great and dreaded tarantula of 
South America is among the beneficial 
spiders. I have seen them in camps, re- 
maining hidden during the day and ventur- 
ing forth by night, to prey on the gigantic 
roaches that infest the houses. They grow 
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Braving possible death 
to prove that the 
dreaded tarantula is 
not deadly, Prof. W. J. 
Baerg, of the University 
of Arkansas, induced 
one of these hairy mone 
sters, shown in actual 
size above, to sink its 
fang into his finger. 
The wound caused a 
slight swelling of his 
finger, but that’s all 
the damage it did 


to enormous size, but the people in these 
countries do not often kill them, because of 
their predatory habits. In British Guiana, 
I have lived peacefully in a shack contain- 
ing a dozen or more tarantulas. They never 
disturbed me as long as I treated them ina 
like manner.” 

This naturalist attributes cases of 





shrimp than to insects. Spiders pos- 
sess eight legs in most cases, while 
the insects have but six. 

“Spiders do all in their power to 





















illness resulting from tarantula bites 
to poor condition of the blood of the 
person bitten, and affirms Baerg’s 
statements that the bite of the most 
“‘deadly’’ spider need not cause more 














How some spiders come to grief. 

This wasp’s nest, broken away, 

shows how captured spiders are 
sto for food 


When the trapdoor spider, shown above, enters 

his silk-lined burrow, he closes the hinged 

door so tightly after him that not even a crack. 
is visible 


Spiders’ eggs compared in size 

with a match head. A female 

spider sometimes lays as many as 
of these eggs 
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Can you blame 
the fly, caught 
in the meshes 
of a spider’s web, if it is ter- 
rified when this hairy ogre 
approaches? Here is a re- 
markable close-up of the 
harmless common _ house 
spider that pounces on 
harmful insects that invade 
your home 





than a few hours’ pain, if the L 
victim’s blood is in normal 
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Scientists tell 
us that spiders 
may be said to 
be nearer to the crab family 
than to the insect family, in 
which people generally class 
them. In the _ cross-sec- 
tional view of the spider’s 
anatomy, at left, note the 
crablike feelers 





%, ty, eggs that apparently were un- 





condition. 

Spiders are usually fascinat- 
ing creatures for their strange habits, 
their business of spinning webs, and 
their ability to excel in the art of camou- 
flage. One of the most ingenious of the 
family is the hairy black trapdoor species, 
found in our southern and southwestern 
states. This powerful spider’s home is a 
burrow constructed of clay—a tube, lined 
fantastically with silk webbing, and fitted 
with a hinged door so perfectly adjusted 
that when it is closed, not the slightest 
crack can be detected from above. When 
frightened, the spider runs into this tube, 
shuts the door behind, and remains in 
safety until danger is past. 

In one of our most common families of 
spiders the female imitates Indian squaws. 
She carries an egg case on her back, and the 
young, when they emerge, are carried by 
her like Indian papooses, until they are 
well grown. 


Amazing Facts of Spider History 


In the process of evolution, some spiders 
have developed to an amazing degree their 
“instinct”? of cunning and camouflage, for 
self preservation. One species that will de- 
ceive even the sharpest eyes resembles the 
excreta of a bird—a resemblance that has 
been gradually developed through countless 
years of natural selection. 

Sexes of spiders are distinct, and the 
female of the species unquestionably is 
more dangerous than the male. The male 
usually does his wooing cautiously, fear- 
ing to arouse the anger of his mate, who 
is large enough to annihilate him. The 
number of eggs produced by the female 
varies, according to the species, from 
half a dozen to hundreds. Immediately 
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after laying her eggs, the female con- 
structs about them a cocoon of silk, in 
some cases carrying this cocoon about with 
her, and in others keeping it in the silken 
nursery within the burrow, or attaching it 
to the stalk of a plant. 

Professor Baerg observed that one female 
tarantula he captured had constructed a 
large silken bag about the size of a black 
walnut. She spent practically all of her 
time sitting on the bag and when this was 
removed a few weeks later, it was found to 
contain 118 young spiders and 460 eggs. 
Further examination convinced him that 
the young spiders subsisted on some of the 


fertile. Baerg also thoroughly 
established the fact that spi- 
ders are cannibalistic in nature 
when in desperate need of food. 

Wasps are the arch enemies of the spider, 
capturing them almost at will and carrying 
them off to their “adobe” homes. In some 
of these homes have been found as many as 
30 spiders being prepared as food. 

In web spinning the spiders’ skill is amaz- 
ing. There are hundreds of types of these 
webs, the most common being circular in 
form. ,The spider, at the center, uses a sort 
of telegraphic system to locate a fly caught 
in the meshes, the vibration set up by the 
fly’s struggles communicating itself to the 
nearest radiating thread and thus to the 
center. 
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test the supposed fatal effects of its poison? 


on himself. 

tale, he added convincing proof 

to the accumulation of recent 

scientific evidence that the 

tarantula—popularly supposed 

to be a death-dealing enemy of 

man—is really about as harm- 

less as the more familiar 

spiders that protect us from 

hosts of harmful insects that might infest 

our houses, in whatever country we live. 
Professor Baerg’s experiment was made 

when, on taking up his new post in the 

University of Arkansas, he heard exciting 

tales of the “horrible,” hairy Arkansas 

tarantula, which was said to 

attack unwary human victims 

with a lightning-like leap, and 

to strike with poison fangs that 

almost always meant death. 

Professor Baerg tested the 

effects of a tarantula bite on a 

rat, and found that while the victim went 

into a prolonged state of coma, it survived. 


Taking His Life in His Hands 


Then he induced an unusually large 
tarantula to strike him twice on the inside 
of a finger. The second strike perforated 
the skin and caused blood to gather. The 
sensation of the bite was like the prick of a 
pin, and the poison caused the finger to 
swell a little; yet no trace of pain remained 
after two hours. 

-The experiment was repeated, the taran- 
tula being induced to strike savagely, ex- 
creting more poison than before. 

Thus was shattered one of our appar- 
ently well-grounded beliefs about spiders. 
For example, people generally take it for 
granted that the spider is an insect; yet, in 
fact, the members of the spider family, in- 
cluding the tarantula, are far more 
closely related to the lobster and 


Professor W. J. Baerg, a scientist of the 
University of Arkansas, recently summoned 
his courage to try just such a daring experiment 
And because he lived to tell the 


Professor Braves Death to Prove Dread 
Spiders Are Man’s Friends 


Induces Huge Tarantula to Bite Him—and Lives! 


: N J OULD you have the nerve deliberately 
to force a “deadly” tarantula—that 
dreaded hairy spider often as large as 

a man’s hand—to nip your finger, in order to 


Photo Courtesy 
merican Museum 
of Natural History 


avoid aggressive con- 
tact with man,” says 

Paul Griswold Howes, 

authority on _ insect 

life. “They come 

Bs about our houses for 

the flies and other 

insects that are attracted there also, and in 
this way continually work for our benefit. 
Even the great and dreaded tarantula of 
South America is among the beneficial 
spiders. I have seen them in camps, re- 
maining hidden during the day and ventur- 
ing forth by night, to prey on the gigantic 
roaches that infest the houses. They grow 
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Braving possible death 
to prove that the 
dreaded tarantula is 
not deadly, Prof. W. J. 
Baerg, of the University 
of Arkansas, induced 
one of these hairy mone 
sters, shown in actual 
size above, to sink its 
fang into his finger. 
The wound caused a 
slight swelling of his 
finger, but that’s all 
the damage it did 


to enormous size, but the people in these 
countries do not often kill them, because of 
their predatory habits. In British Guiana, 
I have lived peacefully in a shack contain- 
ing a dozen or more tarantulas. They never 
disturbed me as long as I treated them ina 
like manner.” 

This naturalist attributes cases of 





shrimp than to insects. Spiders pos- 
sess eight legs in most cases, while 
the insects have but six. 

“Spiders do all in their power to 
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illness resulting from tarantula bites 
to poor condition of the blood of the 
person bitten, and affirms Baerg’s 
statements that the bite of the most 
“‘deadly”’ spider need not cause more 
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How some spiders come to grief. 

This wasp’s nest, broken away, 

shows how captured spiders are 
stored for cool 


When the trapdoor spider, shown above, enters 

his silk-lin urrow, he closes the hinged 

door so tightly after him that not even a crack. 
is visible 


Spiders’ eggs compared in size 

with a match head. A female 

spider sometimes lays as many as 
of these eggs 
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Can you blame 
the fly, caught 
in the meshes 
of a spider’s web, if it is ter- 
rified when this hairy ogre 
approaches? Here is a re- 
markable close-up of the 
harmless common _ house 
spider that pounces on 
harmful insects that invade 
your home 
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than a few hours’ pain, if the 
victim’s blood is in normal Ng 
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Scientists tell 
us that spiders 
may be said to 
be nearer to the crab family 
than to the insect family, in 
which people generally class 
them. In the cross-sec- 
tional view of the spider’s 
anatomy, at left, note the 
crablike feelers 












7a y, eggs that apparently were un- 





condition. 

Spiders are usually fascinat- 
ing creatures for their strange habits, 
their business of spinning webs, and 
their ability to excel in the art of camou- 
flage. One of the most ingenious of the 
family is the hairy black trapdoor species, 
found in our southern and southwestern 
states. This powerful spider’s home is a 
burrow constructed of clay—a tube, lined 
fantastically with silk webbing, and fitted 
with a hinged door so perfectly adjusted 
that when it is closed, not the slightest 
crack can be detected from above. When 
frightened, the spider runs into this tube, 
shuts the door behind, and remains in 
safety until danger is past. 

In one of our most common families of 
spiders the female imitates Indian squaws. 
She carries an egg case on her back, and the 
young, when they emerge, are carried by 
her like Indian papooses, until they are 
well grown. 


Amazing Facts of Spider History 


In the process of evolution, some spiders 
have developed to an amazing degree their 
“instinct” of cunning and camouflage, for 
self preservation. One species that will de- 
ceive even the sharpest eyes resembles the 
excreta of a bird—a resemblance that has 
been gradually developed through countless 
years of natural selection. 

Sexes of spiders are distinct, and the 
female of the species unquestionably is 
more dangerous than the male. The male 
usually does his wooing cautiously, fear- 
ing to arouse the anger of his mate, who 
is large enough to annihilate him. The 
number of eggs produced by the female 
varies, according to the species, from 
half a dozen to hundreds. Immediately 


after laying her eggs, the female con- 
structs about them a cocoon of silk, in 
some cases carrying this cocoon about with 
her, and in others keeping it in the silken 
nursery within the burrow, or attaching it 
to the stalk of a plant. 

Professor Baerg observed that one female 
tarantula he captured had constructed a 
large silken bag about the size of a black 
walnut. She spent practically all of her 
time sitting on the bag and when this was 
removed a few weeks later, it was found to 
contain 113 young spiders and 460 eggs. 
Further examination convinced him that 
the young spiders subsisted on some of the 


fertile. Baerg also thoroughly 
established the fact that spi- 
ders are cannibalistic in nature 
when in desperate need of food. 

Wasps are the arch enemies of the spider, 
capturing them almost at will and carrying 
them off to their “adobe” homes. In some 
of these homes have been found as many as 
30 spiders being prepared as food. 

In web spinning the spiders’ skill is amaz- 
ing. There are hundreds of types of these 
webs, the most common being circular in 
form. , The spider, at the center, uses a sort 
of telegraphic system to locate a fly caught 
in the meshes, the vibration set up by the 
fly’s struggles communicating itself to the 
nearest radiating thread and thus to the 
center. 
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Launching the seaplane from deck of submarine 
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Extraordinary scene along a telephone line during the 

destructive ice storm that recently paralyzed communica- 

tion in the New England states. More than 3700 poles 

and 3000 miles of wire went down under the weight of the 

beautiful ice mantle. Drizzling rain followed by freezing 
weather causes disasters such as this 


When wires break under tremendous loads of ice, as shown 
above, marvelous instruments in the central telephone 
exchange instantly locate the points of trouble along the 
line, directing an army of repair men in their work of 
quickly reestablishing communication. Usually the 
tangled and broken wire is practically worthless 


Bridging the Storm when Phone Lines Go Down 


How Marvelous Switchboard Instruments Locate the Exact Spots where Wires 
Break and Poles Fall under Tons of Ice—Our Voices Take a Detour 
while Army of Workmen Rushes Repairs 


By Harry A. Mount 


HEN sleet and ice turn the 
V \ world into a_ glittering 
fairyland, and telephone 
lines go down under the weight. of 
the frosty tinsel, there swi‘tly 
comes to the aid of American tele- 
phone companies an amazingly sen- 
sitive, almost human, mechanism, 
that immediately puts its finger on 
the breaks and skilfully directs the 
work of repair so that our telephone 
communications may be uninter- 
rupted by the winter storm. 


Switchboard a Block Long 


In every large phone exchange in 
the United States may be found one 
of these ever-ready trouble finding 
systems, and the most intricate of 
them all is housed in the 23-story 
long-distance exchange in New 
York City. Here every telephone 
line, and most of the telegraph lines 
to distant cities, run to an enormous 
switchboard, as long as a city 
block, where first signals of distress 
are recorded, and where the work of 
patching up the breaks begins. The 
board is literally a ‘nerve center” 
of communication for a vast area 
surrounding America’s greatest city. 

When a winter “ice storm” 
breaks, no longer is it necessary for 
linesmen to tramp weary miles 
through sleet and snow to locate 
broken wires or fallen poles. In the 
warmth and comfort of the ex- 
change building, the trouble seeker 
or tester, with sensitive instruments 
before him, “feels” out along the ice 
laden wires and spots the trouble to 
within a rod or two of the place 

where the break in the line has oc- 
curred. 

The break found, his first step is 


































Where Trouble Is 
Spotted 


T THIS enor- 
mous__ switch- 
board, a block long, 
in the New York 
City long distance 
exchange, breaks dur- 
ing a storm are in- 
stantly recorded, and 
interrupted circuits 
are re-routed over un- 
impaired lines. Note the 
numerous “ patching” 
cords with which this re- 
routing is accomplished. At 
the right: A tester at his board 


at 


to route the broken circuit over 
another line until repairs are made 
—a step made possible by the fact 
that by the marvelous methods of 
modern communication, a single 
wire is made to carry half a dozen 
messages simultaneously. The r axt 
step is to hurry a repair gang 
directly to the spot where the break 
has occurred. 


Wheatstone Bridge Finds Breaks 


The most important instrument 
for locating breaks in a telephone 
line is the Wheatstone bridge, a 
simple device for the accurate com- 
parison of electric resistances, by 
which an unknown resistance may 
be determined from known resis- 
tances. The instrument measures 
the resistance of the wire from the 
exchange to the point of break. And 
since the length of wire to each unit 
of resistance is known, the 
exact distance to the point 
of break can be quickly 
calculated. 

The amazing speed with 
which breaks can be de- 
tected and located is illus- 
trated by the following 
incident: 

Not longago a native of 
Pennsylvania conceived 
the idea of stealing a sec- 
tion of copper wire in a 
lonely spot midway be- 
tween two towns, and sell- 
ing his loot for junk. 

The instant his pliers 
nipped the wire, however, 
the fact was recorded on a 
test board in New York, 
the break located, and 
crews despatched by tele- 
phone from the nearest 
town. The result was that 
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the thief was caught red handed before he 
could even load the wire on his wagon. 

Small breaks located by the Wheatstone 
bridge and other instruments of the tele- 
phone’s nerve center, are easily 
repaired while service goes on 
uninterrupted. But when a great 
storm occurs and line after line 
goes down, immediate mobiliza- 
tion of repair forces and of spare 
equipment begins. 


Trouble Army Mobilizes 


In effect the emergency organi- 
gation is military. In command 
is a general, whose word is law. 
After a hasty survey of the 
situation, men, materials, and 
equipment begin to move into 
the stricken area from every 
available point. Each of four 
sectional branches of the tele- 
phone company usually keeps 
a reserve of about 35 miles of 
No. 12 wire, and 1600 cross arms 


Sleet and ice cause greater property 


damage than all other varieties of storms 
combined. Only last winter, on the day 
before Thanksgiving, New England was 








SL citosasilt set. 





55 


visited by one of these storms, the second 
largest in point of damage done in more 
than 50 years. Broken, twisted forest 
trees, and a shattered maze of dead under- 
growth are mute evidences of 
the disaster. In that storm 
3200 telephone poles went down. 
Massachusetts, Vermont, and 
part of Connecticut were cut off 
from communication with the 
rest of the world for several days. 


Some Famous Storms 


In a similar storm in 1914, 
more than 3700 poles were put 
out of commission between New 
York and Philadelphia, and the 
year before, 700 poles went down 
within a radius of 50 miles north 
of Troy, N. Y., from the same 
cause. Similar storms occur 
two or three times every winter. 

To repair the break which oc- 
curred in New England last year 
nearly 3000 miles of wire was 





and fittings for poles. Some- 
times even these supplies are 
inadequate to cope with the 
damage done by storms. 


Freaks of the Storm—What Are They? 


No, they aren’t ancient ruins—just ordinary telephone poles 
loaded with tons of ice during a recent storm in Alaska, ex- 
emplifying one of the problems the linesmen are up against 


required, and yet within two 
months the entire system was 
repaired. Temporary service 
was restored within five weeks. 
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Monocycle Is a Substitute 
for the Market Basket 


A ONE-WHEEL, hand-pushed cycle, 
the wheel of which incloses a cylindri- 
cal container, has recently been placed on 
the market for transporting bulky books 
and documents, or as a handy, practical 
substitute for the housewife’s market 
basket. 

To the container, which is fastened at the 
center of the wheel so that the wheel rim 
revolves about it, is attached a long curved 
handle by which the operator pushes the 
device along the street. The container will 
carry either solids or liquids. 

The rim surrounding the container has a 
rubber tire. Used as a trailer to a motor- 
cycle or bicycle, the ingenious monocycle 
provides a ready means of carrying loads 
weighing as much as 100 pounds. 





HE EDITOR will be glad to sup- 
ply, wherever possible, the 
names and addresses of manufac- 
turers of devices mentioned in this 
issue of Popular Science Monthly. 











Steel Bar Bent with a Visiting Card. 


;, HEN you press the edge of a calling 
card on the top of a steel bar 4% 
inches thick and 20 inches long, solidly sup- 
ported at both ends, will the bar bend? It 
certainly will, improbable as it may seem. 
In fact, with a homemade apparatus, you 
yourself can easily measure the deflection, 
which is about a 
millionth of an inch! 

The measurement 
is performed with a 
simple optical device 
that consists of two 
pieces of plate glass at 
least one quarter inch 
thick with a strip of 
tinfoil between them 
at one edge. These 
strips of glass are 
placed on the under 
side of a piece of angle 
iron rigidly connected 
with the billet, the de- 
flection of which is to 
be measured. 

The upper glass is 
fastened to this iron 
bar and to the lower 
strip by an adjusta- 
blethumbscrew. The 
tinfoil keeps the two 
glass surfaces from 
contact. A hole 
through the angle iron 
over the center of the glass makes the de- 
flection visible. 

If you place this arrangement in front of 
a light, tighten the thumbscrew until the 
plates of glass are nearly parallel, and look 
through the hole, you will see a series of 
alternate light and dark bands crossing the 
glass. Lay the visiting card on the steel 
bar, and these bands will move to the left. 
Press upward from beneath the bar, and 
they will move to the right. 

To measure the movement accurately, 
sprinkle table salt in the flame. The re- 
sulting yellow light will have a wave length 
of about 1/50,000 inch. As each light wave 
produces both a light and a dark band, if 
the sidewise movement equals the width of 
one band, the deflection of the bar evi- 
dently amounts to 1/100,000 inch. You 





will probably find the actual movement 
about one tenth of this, so that you are 
ai a movement of a millionth of an 
inch. 

The apparatus is based on the undulatory 
theory of light. The eye sees two groups of 
rays, one reflected from the bottom of the 
upper glass strip, the 
second from the top of 


ee 


With this simple optical device, de- 

flection of a 4'4-inch steel bar by a 

visiting card can be measured, even 

by the layman, to one millionth of 
an inch 


the lower one. These last rays must cross 
the air space between the glasses, which is 
adjusted until it is half the light-wave 
length. 


Analyzing the Measuring Process 


In this way the two waves meet at the 
eye crest to trough, and destroy each other, 
producing a dark band. Where the air 
space is a full wave length wide, the waves 
meet crest to crest and produce a brighter 
band. 
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Pasture Airdromes for the 
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Night Air Mail 








IGHT flying over 
N transcontinental air 

routes is expected 
by government officials 
within the next six or 
eight months, making it 
possible to shoot mail 
through the air from New 
York to San Francisco 
within 28 or 30 hours, thus 
reducing delivery time by 
four days. 

The latest plans of the 
Post Office Department 
are for brilliantly lighted 
emergency and permanent 
landing fields for mail 
planes, strung across coun- 
try at intervals of 25 
miles. 

A mail service field near 
Chicago is being used as a 
laboratory, where all kinds 
of lighting systems for 
these fields will be tested. 
According to a_ well- 
planned scheme already 








developed, each of the 
landing fields will be 
lighted by a beacon, placed on a tower 75 
feet high. The beacon can be seen from a 
distance of 35 miles, and will be easily 
visible to pilots, even at high altitudes. 
Farmers who lease the fields to the govern- 
ment will be permitted to use them as graz- 
ing fields, but will be required to switch on 
the lights every evening, and keep them 
burning until the mail flyers pass. 

In the center of each landing field there 
will be two cinder runways, each 150 feet 
by 300 feet in dimension. These will inter- 
sect to form a cross. Their purpose, of 
course, will be to allow aviators to descend 


Submerged Blowers 













on a cinder path, no matter which way the 
night wind may be blowing. At the end of 
each path will be placed a flood lamp; 
the one opposite the approach end toward 
which the wind is blowing will be dimmed 
or extinguished. The other lamps will light 
up the cinder paths without blinding the 
aviator as he lands against the wind. 
Below the surface of the ground, at in- 
tervals, around the boundary of each run- 
way, will be placed electri¢ lights equipped 
with heavy protective plate glass hoods. On 
the permanent fields, hangars will be 
illuminated by numerous gooseneck lamps, 


Propel and Guide Barge 











Above: “One of the 
powerful guiding bea- 
cons for a_ landing 
field, constructed by 
the 'U. S. Post Office 
Department. 

At left: A _ pasture 
landing field, the 
farmer driving his 
stock home, while a 
helper turns on the 
lights 


as wellas by “daylight perspective’’ illumi- 
nation, to make the structure clearly visible 
by night and day. 

The roof of the new Chicago Post Office 
has been equipped as a landing field, and 
other new post offices will be built with the 
same idea in view. 

Each mail plane will be equipped with 
two strong searchlights for locating emer- 
gency and permanent fields, and for making 
observations. Under the system planned, 
the average plane will carry 500 pounds, or 
22,500 letters, of New York-to-San Fran- 
cisco mail. 
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RESSED by the increasing need for 

Pp additional parking space for auto- 

mobiles, the city of Cleveland, Ohio, 

is planning to install the first underground 

municipal garage. Cleveland’s lead prob- 
ably will be followed in New York City. 

Cleveland possesses an ideal site for 
underground parking—an expansive mall 
or open public park, about which is being 
built a group of great public buildings, all 
of Roman architecture. Four of these 
buildings have been completed. 

The mall, 1800 feet long and 600 feet 
wide, running from the post office north to 
the Lake Erie front will be bridged so as to 
create underground space for a municipal 
garage and parking place running the entire 
length of the mall. The entrance will be 


How Cleveland plans to build an underground garage and parking space beneath a public 
park. Entrance to the parking space will be from a depressed street, bridged by the mall 


from St. Clair Street, which now runs through 
This street will be de- 
pressed and bridged by the mall, thus providing 
an easy entrance to the underground garage. 
Initial plans call for sufficient space to accom- 
This capacity will be in- 
creased if the plan proves successful financially. 
Law Director Paul Lamb, of Cleveland, who 
with Francis Swales, of Yonkers, N. Y., devised 


the center of the mall. 


modate 500 cars. 


the plan, estimates that the city should re- 
ceive a net profit of $81,000 a year from the 
500-car parking space. “It will offer no 
more mechanical problem than if it were an 
open parking space,” he says. “It will be 
used exclusively for parking, although 
there may be a repair shop in connection 
with it.” 

Traffic Commissioner John A. Harriss, of 


City Plans Underground Parking Space for Autos 
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New York City, is considering plans along 
the same general lines. In the case of New 
York, Doctor Harriss would utilize space 
excavated under Central Park to take care 
of hundreds of automobiles which might 
otherwise clog the city’s traffic. 


Electric Loom Weaves Elaborate Designs from Metal Photos 


own linen and other fabrics of in- 

dividual design at reasonable cost 
as the result of an invention by Dr. 
T. A. B. Carver, of Belfast, Ireland. He 
has devised an electrical loom that makes 
use of metal photographs and electrical 
currents in transferring the artist’s original 
design directly to the automatic weaving 
mechanism. 


No home, club or hotel may now 


Why Linen Is Expensive 


Heretofore the weaving of figured linen 
has been accomplished by the use of inge- 
nious card patterns, punched with numer- 
ous holes, each perforation corresponding 
to one of the thousands of threads to be 
lifted in the loom. A series of these cards 
constituting a complete record of the de- 
sign, is placed on the automatic loom 
mechanism in such a way as to actuate the 
lifting of the warp or lengthwise threads, 
and passing the woof, or crosswise threads, 
beneath. The cards must be carefully and 
accurately perforated, and since one series 
of cards recording a single design may rep- 
resent a total length of 3000 feet, the proc- 
ess has been tremendously expensive. In 
some cases the manufacture of a single 
piece of fabric may entail nine months of 
labor and a cost of more than $6000. 

The new machine, it is claimed, reduces 
the time from months to hours and the ex- 
pense from thousands of dollars to a few 
dollars. The design is photographed upon 
a thin aluminum band or record treated 
chemically so that when it is later im- 
mersed in a chemical bath, certain points 
that are to reproduce the design become 
electrically conductive. The aluminum 
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Above: The usual method of trans- 

sing a design to the loom by per- 

orated card records. At left: The 

mew way, using chemically treated 

aluminum bands on which the de- 
signs are photographed 


band is then placed on a rotating drum and 
brought in contact with an electrical ap- 
paratus that governs the operation of the 
loom. By this apparatus, an electrical cur- 
rent passing through the many small con- 
ducting points on the metal record com- 
pletes circuits that actuate electromagnets. 
These magnets, in turn, attract levers that 
raise. or depress the warp and actuate the 
throwing of the woof shuttles through the 
openings thus provided. The non-con- 
ducting points of the record break the cir- 
cuits and release the levers. 

Thus, a 12-foot metallic band, which can 
be manufactured in a few hours, has been 
used to supersede 3000 feet of cards! 
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Phone Wire Aerials for Radio Service 





HE practicability of general 
public use of telephone 
wires as radio aerials is 
being demonstrated in the state 
of Washington, where the Seattle 
Radio Association—a broadcast- 
ing enterprise—and the Puget 
Sound Telephone Company have 
entered an agreement by which 
any telephone subscriber, using a 
newly invented adapter, may 
convert phone lines into an aerial 
for his receiving set. This ar- 
rangement is especially valuable 
for radio fans who are unable to 
erect aerials because of unfavor- 
able locations or landlords’ re- 
strictions. 
The agreement provides that 
the radio association will supply 
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Hooked up with the wired telephone lines and 
with the antenna post of the radio receiving 
set, as shown in wiring diagram at left, the 
adapter converts the telephone wires into a 


Popular ie Science Monthly 





The new adapter, showing 

binding posts for connections 

with telephone wires and with 
radio receiving set 


dollars a year to the telephone 
company, 50 per cent of which 
goes to the telephone company for 
its services in forwarding the 
programs and installing the device 
and 50 per cent to the association 
for providing the broadcasting 
programs. 

The adapter, modeled some- 
what along the lines of the aerial 
condenser plug, consists of an ar- 
rangement of condensers the outer 
plates of which are connected 
with the telephone lines and the 











Car Rails Welded and Laid 
in Long Sections 


B* WELDING together several lengths 
of rail and laying the long sections so 
formed, a street railway company of 
Washington, D. C., found it possible to 
replace tracks on an entire line without 
interrupting traffic. 

The work of welding the rail lengths 
was accomplished during the daytime 
when traffic was heavy. The completed 
sections were placed at the edge of the 
track and installed during the early hours 
of the morning. 

In one case a pair of rail sections, each 
consisting of seven rails, and with a total 
length of 420 feet, was so installed. 
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Seven rails, welded together into one, 
are laid at one time 


wireless aerial without interfering with tele- 
phone conversations 


the adapters at cost to the telephone com- 
pany, which will install them on the lines 
of the subscribers to the service. The asso- 
ciation will also supply radio programs to 
the telephone company, which will forward 
the programs to the subscribers by mail. 
The association also agrees to furnish a 
broadcasting service of high quality. The 
subscriber to the service pays a fee of five 


inner plates with the antenna post 
of the receiving set. 





Knocks Sun from Windows 


MERCHANTS can overcome dazzling 
and objectionable sunlight reflections 
in plate glass show windows by lighting im- 
portant objects in the window display with 
high power spotlights, according to state- 
ments made at a recent convention of the 
Illuminating Engineering Society. 










The roller 
track as it 
appears when 
released from 
channel frame 


NEW “track laying” tractor, the 

entire weight of which travels on 
anti-friction rollers, has been designed 
to minimize wear and “knocks.”’ Advan- 
tages claimed are: that it covers a wide 
range of duty without change of cleats; 
that its self-cleaning cleats do not fill 
with earth; that it increases the amount 
of motive power delivered to the draw- 
bar, and that it makes shorter turning 
possible. 

The tractor treads travel around a 
channel framework on a double endless 
chain of hardened steel rollers. The 
treads are so constructed that each part 
is replaceable. They are driven from an 
eight-tooth sprocket located on the 





Endless Tread Runs on Steel Rollers 
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Assembled on_ the 
machine, the endless 
track is driven from a 
sprocket wheel. Note 
shock absorbing 
spring and pump that 
automatically feeds 
oil to the tread rollers 
as they travel in chan- 
nels of the frame 


countershaft, all other wheels and gear- 
ing being dispensed with. 

Lubrication of the ¢rack roller, 
effected by a force feed pump driven 
from the hub of the countershaft, is 
automatic because the pump will run 
only when the track is in operation. 
Most of the weight of the machine is 
carried on coilsprings that can be 
tightened at will to meet conditions. 

Protruding from the left side of the 
tractor frame is a driving pulley for belt 
work. This pulley receives its power 
through the same friction clutch in the 
flywheel that transmits the power to the 
tracks. 
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The First Successful Color Movie 


How an Inventor, by Ingeniously Combining Blue-Greer and Red- 
Orange on Double Photograph, Tricks Our Eyes into Seeing 
Delicate Shades of All Colors, Vividly Representing Life 


HEN I was told, a few weeks ago, 

WW that another new process for tak- 

ing motion pictures in color had 

been “perfected,’’ I confess I smiled skep- 
tically to myself. 

I had seen many cclored movies before. 
They had left me either unimpressed or 
thoroughly displeased. 

To be sure, I knew that this new method 
had been invented by a scientist of dis- 
tinction—Dr. Daniel Frost Comstock, of 
Boston—and that 10 years of patient re- 
search and experiment had gone into its 
development. I was told that more than 
$1,000,000 had been spent upon these ex- 
periments; that the enterprise had the 
financial backing of no less a figure than 
William Travers Jerome, former District 
Attorney of New York, and that artists 
and motion picture experts who had seen 
the film hailed it as a phenomenal improve- 
ment, charming in its colorful realism, 
lessening eyestrain, and destined to revo- 
lutionize motion picture work. 


A Colorful Dream Comes True 


And, finally, I had fully shared the great 
dream of motion picture enthusiasts during 
the past decade—the dream that the mov- 
ies some day would be shown to us in all 
the beauty of natural color, enhancing 
enormously the power of their appeal. 

Nevertheless, I did not realize the art 
had advanced far enough to make this 
dream a reality. But when I witnessed 
the private exhibition in New York of this 
new colored film feature—a play called 
“The Toll of the Sea,” starring the young 
Chinese girl, Anna May Wong, whose fame 
has begun to spread eastward from Cali- 


By Thomas Elway 


fornia—I was frankly surprised by 
the unexpectedly high quality of 
the color work. Here was a film in 
which colorful costumes and femi- 
nine beauty moved convincingly 
across the screen, with slight trace 
of the garishness, flicker, and dis- 
tracting color fringes that have 
hurt so many other color films. 

Not that this color work is per- 
fect. Some of the reproductions 
of blues and greens are bad. The 
yellows are even less satisfying. 
But this motion picture does con- 
stitute, to my mind, the best color 
work done so far in the films, and 
the process used, the new Techni- 
color process, promises still better things 
to come. For the first time I have 
begun to expect something really big from 
color photography on the screen, some- 
thing that will affect the fundamentals of 
motion picture art. It isn’t only that we 
may expect enhanced charm of settings, 
and still greater beauty of feature in our 
heroines; or that we shall see them blush 
real blushes, as we now see them weep real 
tears; that expressions will be more lifelike, 
costumes more fascinating, natural scenery 
more magnificent. 

A successful color movie can do some- 
thing much more fundamental than this. 
It can give us not merely an improved art, 
but a new art; a new kind of dramatic 
production, differing from the present pro- 
ductions in black and white as completely, 
perhaps, as these differ from the produc- 
tions of the spoken stage. 

How can this be? Because color alone, 
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The New Color Film 
and Its Inventor 


ERE is an exact-size reproducticn 

of a section of the new color mo- 
tion picture feature film, ‘“The Toll of 
the Sea,”’ starring the young Chinese 
actress, Anna May Wong. This life- 
like movie made possible by the re- 
markable color precess invented by 
Dr. Daniel Frost Comstock (inset), 
is called by the artist, Maxfield Par- 
rish, ‘“‘highly successful from a color 
point of view and an invention with 
endless possibilities—a revolution in 

the moving picture art’”’ 





pure color, has a powerful appeal to the 
human mind. This is always the great 
aim of drama—to seize on the emotions, to 
contrive that you are completely “carried 
away” by the thrill, sentiment, joy or sor- 
row of the play. 

There is no doubt that color has this 
appeal. Red excites and stimulates us; 








yas diagram explains in simplified 
form the ingenious process of color 
movie photography perfected by Dr. 
Daniel Frost Comstock and fully de- 





CAMERA LENS 
INCOMING 
LIGHT 
Soe 
RAYS 
oe 
scribed in the accompanying 
article. Two photographs of an & 
object, such as the flag shown * 
above, are taken at the same in- e 
stant through the single lens of a 
the movie camera. Incoming 


light is split in half by a perfo- & 
rated mirror just back of the lens, 
one half being led through a color 
filter that allows only blue-green light to 
reach the film negative, the other half 
led through a second color filter that 
allows only red-orange light to pass to 
the film. 

Thus the film negative of the flag, 
shown at the right (slightly reduced), 





Light Rays Split and Filtered in New Color Camera 
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consists of a succession of double images, 
alternating blue-green and red-orange im- 
pressions, but still in black and white. In 
the positive print of this negative, the blue- 
green and red-orange images are superim- 

, one on the front, the other on the back 
of the positive film. The positive film then 


THIS SCREEN LETS 
ONLY RED-ORANGE 
LIGHT PASS TO 


err a 


RED-ORANGE 


RED-ORANGE 


BLUE-GREEN 






RED-ORANGE 


BLUE-GREEN 

















is dyed, the blue-green images taking 
blue-green dye and the red-orange im- 
ages red-orange dye. 

When projected on the screen, the 
film gives the effect of reproducing all | 
the original colors of the flag in their | 
natural shades. 
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Says: 


to tell. 








George Fitzmaurice, Movie Producer, 


** AS TO whether color pho- 
tography will enhance the 
dramatic quality and realism of 
the picture—that is rather hard 
I cannot see where 
natural color will detract from 
the drama so long as the color 
remains neutral and unobtrusive. 
“Still, I think that the great 
progressive step will be taken 
when stereoscope photography 
has been fully developed. And 
the millennium will come when 
stereoscopy and color combine 
to produce the perfect whole.” 


Says: 


tone pictures will 
prevail. 





Rupert Hughes, Motion Picture Writer, 


“TT SEEMS to me that color 
processes in motion pictures 
will probably follow the same 
line as in book and magazine 
illustration: for certain special 
effects they will furnish great 
charm, richness, and contrast, 
but for general use the single- 
enormously 
It would be ridiculous 
to deny the beautiful possibili- 
ties of occasional color, though I 
cannot believe that it will ever 
drive the monochrome, or one 
color, process off the screen.” 


SS 








green is restful and sedative. To play on 
people’s minds with color as we now play 
on them with moving images or written 
words, will require, of course, a completely 
new kind of directing. There will be new 
lighting, new make-up, a new technique of 
screen acting. 

But first there is a scientific problem— 
Can it be done? Is the color movie an 
accomplished fact? 

As yet we cannot say that itis. But we 
can say that it promises to be. The new 
process we are discussing is a long step 
toward the fulfilment of this promise. 


A College Professor’s Vision 


This process is a professor’s dream come 
true. Ten years ago, Dr. Daniel Frost 
Comstock was a professor of physics in the 
Massachusetts Institute of Technology. 
He knew a good deal about color photog- 
raphy. He dreamed of applying it to 
motion pictures. With Mr. Herbert T. 
Kalmus, his partner in an engineering firm, 
he went to work. They began experi- 
ments. They organized the Technicolor 
Company and gathered a group of able 
scientists and engineers. 

For years the experiments failed. Final- 
ly, success began to come. One by one 
the worst of the technical difficulties were 


overcome: the difficulty of taking two pic- 
tures at once through the same lens; the 
difficulty of finding the two dyes that were 
exactly the right ones to use in coloring the 
film after it had been photographed; the 
many difficulties that came from the ex- 
treme weakness of the light after it had 
passed through the complicated system of 
lenses and prisms required for the color 
camera. Film shrinkage, too, was over- 
come and the many other obstacles that 
stood in the way of making the two dii- 
ferently colored images fit exactly one on 
top of the other when they came to be 
printed on the same strip of film. 

Probably you have heard color photo- 
graphs described as ‘‘two-color” or “‘three- 
color.” Doctor Comstock’s films use only 
two colors to produce the effect of six. To 
understand what this means, we must re- 
call a few facts about the nature of color 
and about color vision. 

Ordinary white light like sunlight is 
made up, you remember, of six primary 
colors: red, orange, yellow, green, blue, and 
violet. You can prove this by putting a 
glass prism into a beam of sunlight, and 
noting how it splits the white light into a 
strip of these colors, a spectrum. You see 
them in a rainbow. 

White light is believed to be made up of 
waves or vibrations of various lengths, 





each wave length producing a distinct 
color sensation. Red light from a red 
glass lamp globe looks red because the 
waves producing the other five color sen- 
sations are held back by the red lags, 
The orange, yellow, green, blue, and violet 
waves are absorbed. Only the red waves 
get through. Similarly a blue globe lets 
through only blue light, and so on. A red 
paint or dye is merely a substance that re- 
flects only red light, absorbing all the 
others. A yellow paint reflects only yel- 
low light, ete. These are the physical 
fundamentals of colors. 


How Our Eyes Mix Colors 


But this color theory is partial. It 
leaves out the human eye. You look, for 
instance, at an apple. Something happens 
in your eye. You have a sensation of red- 
ness, an impression that the apple is send- 
ing red light into your eye. 

This seems straightforward enough. 
The eye, you say, must contain some mech- 


‘anism able to perceive red light as such, | 
able to sort out the light of the six different 


primary colors and recognize each for what 
it is; to recognize each color by itself. 
What could be simpler? 

It is simple, true enough, but it is not 
what happens. Make an experiment. Take 








BLUE GLASS 1. 





Facts i How We See Color 
and How Color Screens Work 

















Sunlight 
rays causing all 
color sensations. 
Light from a blue 
glass looks blue to 
us because the blue 
glass absorbs all the 
light rays except the 
blue rays that it re- 
flects to our eyes 


contains 


Below: A green glass 
absorbs the red rays 
from the rose, but 
allows the green 
rays from the stem 
to reach the eye 
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Above: A red glass 
absorbs the green 
light waves, allowing 
only the waves that 
produce the red sen- 
sation to reach our 
eyes from the rose 
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Below: Analyzed in 
front of a spectro- 
scope, a mixture of 
yellow+ and blue 
paint is found to 
produce yellow light 
and blue light; yet 
our eyes, in blending 
these lights seem to 
see green 


























behind the eyeball. 








Scientists believe we detect colors through minute, sensitive nerve 
endings, called “rods” and “‘cones,”” in the membrane of the retina 
These nerve endings (shown in highly enlarged 
cross section at upper right) transmit light stimuli to the brain 
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Says: 


“T RECENTLY witnessed a 
showing of a colored mov- 
ing picture of the Chinese story 
called, “The Toll of the Sea,’ 
which was shown by Judge 
William Travers Jerome. I 
thoroughly enjoyed the picture 
and consider the process highly 
successful. 
“The picture was made far 
more effective and convincing 
by the soft, wonderful coloring.” 





Marcus Loew, Owner of 75 Theaters, 





Says: 


gether irresistible. 


“| 





Charles Dana Gibson, Artist-Illustrator, 


“| HAVE seen all the color 

processes so far, and the 
new process represented in the 
picture, “The Toll of the Sea,’ is 
far and away the best. The 
effect is convincing and most 
restful to the eyes and alto- 


am looking forward to 
seeing the picture again. 

“It is my belief that this new 
process will revolutionize the 
motion picture industry.” 











some yellow paint and some blue paint and 
mix them. What do you get? You get 
green paint. 

This fact is so familiar that we are apt 
to forget how startling it is. Think for a 
moment of what it really means. There 
are six primary colors. These are separate 
physical things—different kinds of light. 
You mix two of them, yellow and blue. 
You do not get a mere mixture, a yellow- 
ish blue or a bluish yellow. 


believed that the cones saw all colors, while 
the rods saw only light intensity, that is, 
differences between light and dark. Now 
even this is doubtful. The plain fact is. 
that we don’t know how we see. We know 
only that the mechanism is extremely com- 
plicated, that color vision is especially so, 
and that, somehow or other, the nerve 
endings in the retina are variously stimu- 
lated by various wave lengths of light, and 


to represent all colors. A mixed red and 
green, you remember, will look like white. 
We are going to extend this. We are going 
to choose two colors, make various mix- 
tures of these two colors and fool the eye, 
if possible, into thinking that it recognizes 
in these mixtures all of the six primary 

colors. 
The best proof that this can be done is 
that it has been done. As you view a 
two-color film like ‘The 





You get a third primary 


Toll of the Sea,” you think 





color, totally different from 
the yellow and blue, another 
one of the original six! 

What is the explanation? 
Simply this: The mix-up is 
inthe humaneye. Theeye 
does not perceive the six 
primary colors separately 
and individually. It con- 
fuses and blends them in a 
very complicated way. 


Green Isn’t Green 
BLACK 

Take, for instance, our 
mixture of yellow and blue 
paint. Put this in front of 
a spectroscope, and analyze 
the light from it. You get 
yellow light and blue light 
—no green light at all. 
Physically, the mixture of 
paint reflects just the lights 
that the two separate paints 
did. The blending of these 
lights to make green is done, 
somehow, in the eye. The 
eye is fooled. It _ really 
sees blue plus yellow. It 
thinks it sees green. 

There are innumerable 
other ways to fool the eye 


FOR COLOR 
PROJECTION 
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on colors. For instance, 
mixed red and green (of the 
proper tints) look white. 
Certain yellows and certain 
violets, when mixed, also 
look white. The eye is 
simply unable to distin- 





how entirely 


How Constance Talmadge Would Make Up for Color Movies 
N THE right side of this popular star’s portrait are indicated 
the points in her make-up for black-and-white movies. 
different is the make-up she will be likely to use in 
color movies, indicated on the left side of the picture. This prob- 
able make-up is based on results of recent experiment 


FOR BLACK 
AND WHITE 


— LAVENDER POWDER 
— BLACK BEADING 


BLUE GREASE PAINT 


you see all the colors. With 
a few exceptions to be noted 
later, the eye is fooled suc- 
cessfully enough. 


Two-Color Dyes 


In this particular feature, 
as in most other color movie 
processes, the two colors 
selected are a reddish orange 
and a bluish green. These 
colors are represented by 
two dyes, carefully chosen 


that were tried. As I shall 
explain later, the original 


separate images. One im- 
age, printed on one side of 
the film used in projection, 
is dyed blue-green; the 
other, printed on the re- 
verse of the film, is dyed 
red-orange. Where the im- 
ages overlap, these dyes 
blend. In projection onto 
a screen the light is colored 
by the dyed images, the 
colors blend likewise, we 
see both images together, 
and the eye does the rest. 
What we really see are 
various shades and mix- 
tures of blue-green and red- 
orange. What we think 
we see are all the colors of 
the spectrum. It all de- 








guish between a red-green 

mixture that looks white, a violet-yellow 
mixture that looks white, and a true white 
contaifiing all six spectrum colors. 

The theory for all this is very uncertain. 
In the membrane that lines the back of the 
eyeball—the retina—there are two kinds 
of minute nerve endings—the rods and the 
cones. It is supposed that we detect col- 
ors through the sensitiveness of these nerve 
endings to different light vibrations. It 
used to be believed that the rods saw red 
and green and the cones saw blue and yel- 
low. This was disproved. Then it was 


transmit the stimulus to the brain, where 
the consequent perception of varying colors 
is produced. 

But perhaps you are asking what all 
this has to do with color movies. It has 
everything to do with them. Color mov- 
ies are possible at all only because we are 
able to fool the eye about colors. 

The new Technicolor process, for in- 
stance, is a “two-color” process. This 
means merely that we dye the films with 
two colors only, but by mixing them in 
different proportions we are going to try 


pends upon the capacity of 
the eye for being wrong 
about colors. It is just like the rabbit 
that you think you see coming out of 
the conjurer’s hat. 

This is what the two-color photograph 
is, but how is it taken? In exactly the 
same way. You take two photographs at 
the same time, one through a screen that 
lets pass only the blue-green color, absorb- 
ing all others; the second through a screen 
that absorbs all but the red-orange. Sup- 
pose you are photographing a red and blue 
dress. The red parts “take” only on the 

(Continued on page 114) 
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Skating across U. S. 


Earning their way by “‘stunt”’ 
performances in towns 
through which they pass, 
this happy-go-lucky couple, 
Mr. and Mrs. Fred Carson, of 
Philadelphia, Pa., are roller 
skating across the United 
States and back. They 
started from Philadelphia in 
May, 1921, and nobody 
knows when they will finish. 
Their route is to Seattle, 
Wash., then south to San 
Diego, and home _ again 
through the Southern states 














At a “‘blind”’ hole, the periscope is now solving a diffi- 
cult problem for the golfer who can’t see the flag on the 


next green. By peering into this 20-foot tube, he can 





find out whether “‘all’s clear’’ 


Icebergs in City Park 
Perpetual fountains in Logan 
Square, Philadelphia, con- 
vert the square into a spark- 
ling iceberg in winter, as 

shown at the left 


Cycling on Water 
The five-passenger “‘bike’’ (at 
right) travels on land or wa- 
ter. In the water the front 
wheel acts as arudder. The 
rear wheels operate paddles 

















How a British automobile manufacturer deliv 




















Hanging by His Soles 


Demonstrating the remarkable 
strength of a magnetic pulley, 
six of these men, whose com- 
bined weight is about 1000 
pounds, hung from an iron bar 
in contact with the pulley. For 
the seventh man, hanging head 
downward, the only support 
was the attraction of the 
pulley for the iron nails in his 
shoes! The pulley was mag- 
netized to attract small parti- 
cles of iron from heavy loads 
of conveyed material 


























, ers eight auto chassis to the body builders in one haul. Four of the chassis 
are carried on a two-story steel framework structure on the truck, the remaining four on a trailer 
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This Alarm Clock Jogs the 
Busy Man’s Memory 











eee as a memory jogger for the 
business man, a reminder clock, re- 
cently perfected, rings an alarm when the 
hour for an appointment arrives. 

The rim of the dial has 48 slots into 
which small cards can be inserted. Each of 
these slots with card inserted, controls the 
alarms for a quarter-hour interval. Thus, 
should a reminder be required for 3.15, the 
card is inserted in the first slot between 
three and four. At that time, the alarm 
will ring for eight minutes, or until the card 
is removed. 

As a further reminder of the purpose of 
the call, notations 
may be made on the 
card. Such notations 
would permit several 
persons to use the 
clock. 
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Road Tester an Heavy Truck Wheels _ 






















Effects of the impact 
of a truck wheel 
raised and dropped 
on concrete dake by 
the electrical road 
testing machine 
shown below are 
registered on record- 
ing devices. For a 
further test, cylin- 
drical concrete 
blocks, cured with 
the slabs as shown at 
left, are compressed 
to destruction 















Y REPEATEDLY 

dropping a typi- 
cal truck wheel to the 
pavement from any 
desired height, a new 
portable electric road- 
impact machine, now 
used by the United 
States Department of 
Agriculture to test 
concrete slabs, sub- 
jects the concrete in a 
few hours to wear and 








tear as great as that 
produced by driving a truck over a pave- 
ment for months. 

The truck wheel is alternately raised and 
dropped by means of an electrically driven 
cam. Recording devices measure the rate 
at which the wheel is brought to rest after 





A MAMMOTH self-propelled floating 
crane, capable of lifting loads of 150 
tons, is the recent contribution to the 
list of giant engineering equipments, by 
a Dutch engineer and shipbuilder, Mr. 
Werf Gusto. 

The crane, of the derrick type, is pro- 
vided with two sets of tackle, from each 
of which loads can be deposited upon 


Giant Floating Crane Propels Itself 


the deck of the hull on which the crane 
is supported. Traveling counterweights 
serve to keep the pontoon level when 
loads are being lifted. 

A boiler located in the hold provides 
the power for propelling the craft as 
well as the generator that supplies power 
for the electric crane. The crane can be 
operated by one man. 

















The huge floating crane, showing hull and propeller 





contact with the slab, deflection of the slab 
at a number of points on a line across it, 
settlement of the slab into the subgrade, the 
permanent set of the slab, and the maxi- 
mum fiber stress at the point at which the 
blow is struck. 

Small cylindrical blocks, made of the 
same concrete and cured on the slab, are 
used to determine the compressive qualities 
of the slab. These blocks are placed in a 
machine when cured, and are then com- 
pressed to destruction. 

















Motor Driven Rolling Pins 
Massage Body 


AN ELECTRIC massage apparatus that i 
enables the operator to massage the | 


entire body of a patient in a few minutes im 


consists of a series of eccentrically mounted [jj 
rollers on a shaft driven by means of achain | 
from an electric motor. 

The rotating of the shaft causes the ec- 
centric rollers to knead the body over an 
area equal in width to the length of the f 
shaft, or about 14 feet. it 





HE Editor will be glad to sup- 
ply, wherever possible, the names 
and addresses of manufacturers 
of devices mentioned :n this issue. 
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New Oxygen Mask Designed 
for Rescue at Sea 


| pipe development of the gas mask 
has resulted in a new breathing appa- 
ratus for rescue work, recently perfected for 
the navy by the United States Bureau of 
Mines. 

The mask enables the wearer to remain 
under water for 15 minutes. It consists of 
a rubber breathing bag in which oxygen, 
escaping from a tank, is mixed with air 
from the outside. This air enters the bag 
through a canister or absorption cartridge 
which purifies it. Air discharged from the 
lungs escapes without entering the breath- 
ing bag. 

The apparatus will find ready ‘use in 
mines and at fires. 
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In the breathing bag oxygen and out- 
side air are mixed 


Skew Arch Tested to Destruction 


HILE it has been comparatively 
simple for engineers to design 
economically an arched bridge to cross a 
stream at right angles, there has been con- 
siderable difference of opinion regarding the 
correct design of a skew-arch bridge (one 
that crosses a stream or road diagonally). 
To obtain figures 
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Sea Sled Driven by Surface Propellers 
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Carrying a load of 51 passengers, this 
novel sea sled designed for shallow water 
transportation, recently skimmed over 
the Connecticut River at a speed of 30 
miles an hour 


At right: Drydock view of the stern 

showing four surface propellers and 

side plate rudders designed to elimi- 
nate water resistance 


| pet arid by four surface propellers, 
and designed to skim over the top 
of the water, a sea sled, built for use as a 
passenger boat on the Magdalena River, 
Colombia, S. A., recently developed 
a speed of 30 miles an hour carry- 
ing aload of 51 passengers up the Con- 
necticut River. 

The unusual craft is especially de- 
signed to operate in shallow waters. Its 
hull is shaped like an inverted V so that 
it glides over the surface of the water in- 
stead of plowing through it, this feature 
resulting in comparatively small loss of 
power from water resistance. 











Since the propellers are at the surface, 
dragging of shafts and struts through the 
water, with consequent loss of power, is 


eliminated. In addition, there is little 
danger that: the propellers will encounter 
the weeds «:f shallow waters. 


Rudder at Each Side 


Side plate rudders also offer little 
resistance to the speed of the boat, since 
they form a prolongation of the sides. 
Tiey are so designed as not to be 
Lovhered or damaged by weeds or sub- 
merged obstructions. 











crossbeams above. The pres- . 
sure on each spring is deter- 
mined by measuring the dis- 
tance it has been compressed. 

Readings are taken with 
a strain gage to determine the 
distortion. . 





for such a design, 
engineers of the 
United States Bureau 
of Agriculture have 
constructed a skew 
arch one fourth the 
size of an actual 
bridge. This they are 
testing to destruction 
by increasing the 
load upon the top of 
the arch until it col- 
lapses. 
The load is applied 
by downward pres- 
sure on spiral springs 
distributed over the 
top of the arch capa- 
ble of carrying a load 
of 1500 pounds. Pres- 
sure is obtained by 
tightening screws lo- 


















British Experimenters 
Defend Fireplaces 


H AVE we been right in discard- 

ing the picturesque open fire- 
place as wasteful, inadequate and 
dirty? 

British scientists, contending 
that the fireplace is not so waste- 
ful as it may seem, have recently 
completed experiments showing 
that the best coal-fired grates give 
out 25 per cent of the heat of the 
fuel consumed, while gas fireplaces 
are nearly 50 per cent efficient and 
electrical heaters about 75 per 
cent. Radiant heat, moreover, is 
said to have certain physiological 
advantages over warm air from 2 
heating apparatus. 

Radiated heat travels directly 
through space without appre- 
ciably warming the air it traverses, 
_/ although it heats any solid body 

















cated between the 
springs and vertical 
pipes braced against 


Distortion of parts of the arch under increasing 
exerted on springs above the arch, is measured 
gages. Inset shows one of the springs with indicator to 


ressure, 
y strain 


measure pressure 


it strikes. The British heating 
idea was explained by Prof. W. A. Bone, 
of the British Fuel Economy Committee: 

“The more nearly conditions under which 
our living rooms are warmed and ventilated 
approach those of a warm summer’s day—a 
cooling breeze blowing around cur heads, 
the varying sunshine warming one side of 
the body, and the heated ground warming 
our feet—the more healthful our rooms will 
be; radiated heat creates these conditions.” 
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Lifelike 


NE person in every 
O 300 wears a glass 

eye! When you 
consider that you may 
pass hundreds, or even 
thousands of persons a 
+ -- :~thout observing 
vu. _«#@Qf sightlessness, 
this astorjshing estimate, 
--~ing ag .t does from re- 
liable * ijanufacturers, is 
convinting evidence of the 
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perfection reached by skilful modern 
artisans in duplicating the shape, size, 
and color of human eyes. 

Working with colored glass ‘‘pigments” 
as a painter would work with his oils, 
these artisans not only match perfectly 
the sound eyes of their subjects, but 
actually have discovered a means of fit- 
ting an artificial eye over the nerve stump 
of a destroyed eye in such a way that the 
glass eye moves in almost perfect harmony 
with the subject’s sound eye. 

This degree of imitative skill, in many 
cases defying detection, has been de- 
veloped through centuries of artificial eye- 
making. The ancient Egyptians wore 
golden eyes—made of hollow globes of 
gold, deftly enameled—while the Romans, 
as early as 500 B.C., pasted on their eyelids 
shallow earthenware cups, on which eyes 
were painted. 

The modern artificial eye is formed 
from a long, hollow glass tube, about half 
an inch in diameter, tinted bluish white 
or yellowish white, to match the white of 
the patient’s sound eye. On this glass, 


Glass Eyes that Pass 
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Blown from half-inch glass tubes, arti- 
ficial eyes are ‘‘painted’’ by fusing 
‘colored glass into them. At left: Shap- 
ing an eye before a blowtorch. At right: 
Cutting a glass tube, that later will 
ecome an artificial eye 


EYE 


How a glass eye is sometimes made to 
move in harmony with the living eye. 
A gold ball, lodged on the optic nerve 
stump and held by the living muscles, 
forms a movable support for the eye 


| GLASS) 


for Real Ones 


blown and shaped to form 
an eyeball, the iris and 
pupil are “‘painted” by fus- 
ing colored glass pigment. 
First the artist heats 
one end of the tube over 
a blowtorch, and draws 
this end out to a long, 
narrow tube, which serves 
as an operating ‘“‘handle.” 
Next, he melts off a por- 
tion of the half-inch tube, 





sealing the end opposite the handle. 
Holding the handle, he softens this short 
cylinder in the hot flame. Then he blows 
through the’handle, expanding the glass to 
form the eyeball. 

Now he begins the coloring process. 
From numerous sticks of colored glass on 
his worktable, the artist fuses into the 
glass eyeball colors and shades to match 
those in the good eye of his subject. To 
produce the mottled effect in the iris, 
for example, there are sticks of thin- 
ner rods of different colors, twisted and 
melted together. Similarly, the pupil is re- 
produced by melting black glass and fusing 
a small dab of it into the center of the iris. 

Fully as marvelous as the manufacture 
of artificial eyes are the modern methods 
of fitting it so that it will move exactly 
like a normal eye. In modern operations, 
the stump of the optic nerve and muscles 
are retained wherever possible, so that the 
artificial eye will move in harmony with 
the patient’s sound eye. Sometimes a 
gold ball is lodged on the eye stump, 
which forms a movable support. 








Potato Digger and Loader Combined with Tractor 





Artes years of 
experiment by 
various manufactur- 
ers of farm imple- 
ments, a combined 
potato digger and 
loader has been per- 
fected in which a 
steel blade, passing 
under the _ tubers, 
lifts them upon a 
movable open slat 
conveyor. There the 
loose dirt and small 
potatees are sifted 
out arf-the valuable 
potatoés re carried 
to a wagon that 
moves alongside of cad 
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The outfit saves 
considerable time for 
the farmer, for the 
usual task of hand 
picking in the wake 
of a potato digger 
is a tedious one re- 
quiring many hands 
and consequently 
much expense. 

A tractor is used 
to haul the machine 
along the rows as well 
as to supply the pow- 
er required to oper- 
ate the conveyor ele- 
vator. This power is 
transmitted through 
a shaft from the 











the machine. 





A conveyor carries the potatoes into a wagon moving alongside the machine 


motor. 









































Fence of Old Tires Advertises Garage 














ERVICE and clever advertising 

are combined in a fence built on 
the premises of a garage near Glen- 
dale, Calif. The enterprising owner 
has used worn-out tires for this unique 
barrier. 

The tires are nailed to a horizontal 








that they overlap, thus forming a 
complete barrier. The unique ad- 
vertisement of the garage’s prosperity 
has attracted the attention of hun- 
dreds of passing automobile tourists 
to the garage. 














Reenmnennnd Air Ram Used 
for Baling Sacks 


OMPRESSED air is used in a new 

apparatus for baling empty cement 
bags. The device also serves to bale other 
materials. 

A hundred or more bags are placed be- 
neath the ram, a lever is pulled, and the 
bags are instantly ready in a compact 
package. 

Cords for tying are put in place before 
compressing the bags and are tightly tied 
before pressure is released. The ram is 
said to effect a distinct saving. 





HAT do you want to know? 

The Information Department 
of POPULAR SCIENCE MONTHLY 
will gladly answer every reasonable 
question on scientific subjects. In- 
close self-addressed, stamped en- 
velepe with each inquiry. 
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Ingenious Splice Lasts as 
Long as Belting 


yy stitches concealed so that they 
are not exposed to direct contact 
with pulleys, a belt splice recent] patented 
makes it possible to join small belting, such 
as is used on an auto fan, so that the splice 
lasts. 

The belting is cut so that one end will 
have tongues of unequal length that exactly 
fit into slits cut in the other end. Joined 
in this manner, the ends are sewed and the 
stitches are sunk into grooves on the edges 
of the belting. A special apparatus holds 

the belt 
while it is 
sewed. 











Tongued ends 
cf belt are 
joined and 
stitched on 
special vise 

















Golf Stroke Counter Eliminates Errors 


A “STROKE 
counter’”’ 
has recently 
been placed on 
the market for 
the = conveni- 
ence of golf 
players who 
find it difficult 
to keep mental 
track of the 
number of strokes they require to make a 
hole. In match games an official scorer is 
provided, but even then a player likes to 
keep his own record. In his interest in 





the game he is likely to forget his count, 
and as he neither wishes to cheat his oppo- 
nent nor himself, the uncertainty often 
unfavorably influences his game. 

The stroke counter, designed to obviate 
these difficulties, consists of a small snap 
counter attached to a neat leather strap 
that is fastened around the wrist of the 
player. After each stroke the indicator of 
the counter is moved forward one notch 
and a distinct click informs the player that 
the stroke has been registered. 

The weight of the counter is insignificant 
and does not interfere with free wrist move- 
ment in swinging a club. 


Celluloid Plates for Sign Printing 


RADESMEN can 
save money by 
printing their own 
display signs artistic- 
ally and rapidly with 
the aid of a new let- 
tering outfit manu- 
factured by: a con- 
cern in Westport, 
Conn. No special 
skill in lettering is 
required to use the 
device. 
The apparatus con- 
sists of 30 frames, 
each having a differ- 


ent type of lettering. Tho andeatis 


The frame supports a 
transparent celluloid 
plate upon which let- 
ters have been im- 
pressed. A buffer is 
covered with carbon 
from a pad and then 


rubbed over the raised letters on the under 


side of the plate. 


of each letter 
plate is covered 
with carbon. 
Letters are im- 
pressed by run- 
ning a_ pencil 
over outlines 


By placing the plate in position and run- 
ning a pencil over the grooves of the upper 
surface of the desired letter, the carbon is 


impressed on the sheet below. 
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Personal Filing Cabinet Is 
Easily Transported 


PERSONAL filing cabinet recently 
A placed on the market by a New York 
manufacturer, weighs only 72 ounces with- 
out the index, but being of rolled steel, it 
is fireproof and can stand such abuse as it 
would receive in transportation. The drop 
front makes easy the removal of any paper, 
no matter how full the file may be. 

The file has a ca- 
pacity of 1400 full 
size letters in ad- 
dition to the index. 










U. S. Needs Rare Metals 


AN ATTEMPT is now being made by the 
government to discover new sources 
of platinum, nickel, tin, vanadium, tungs- 
ten, cobalt, antimony, chromite, and zir- 
conium—minerals that exist in this coun- 
try only in inadequate amounts or are en- 
tirely lacking. The metals experiment 
station of the Bureau of Mines at Reno,’ 
Nev., has undertaken to examine all sam- 
ples sent to it. In a recent month 87 
samples from 10 states were examined and 
23 contained elements or compounds of 
value, including bismuth, mercury, nickel, 
platinum, uranium, vanadium, and gra- 
hamite. 

Known geological conditions make it 
doubtful whether any of these metals will 
be found here to any great extent. 
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IFFICUL- 
TIES of 
cranking the 
balky engine of a 
motor truck, es- 
pecially in cold 
weather, may be 
overcome by the 
use of a newly 
invented crank- 
ing machine 
driven by com- 
pressed air and 
mounted on a 
small truck. 
The drive 
shaft of the ma- 
chine, with uni- 
versal joint, en- 
gages the crank- 


shaft of the truck i 
by means of a ee 
clutch. Com- | eee ear 5 


Cranking Machine Starts Balky Trucks 














pressed air is fed 
into the machine 
through a flex- 
ible tube from a pressure tank. When 
the engine is started, the clutch is auto- 
matically released and the flow of com- 
pressed air shut off. 

This starting machine was developed 





Driven by compressed air, the shaft of this cranking ma- 
chine engages the crankshaft of the truck by a clutch 


from machines that came into use at 
many aviation fields in Europe and 
America during the war to facilitate the 
starting of airplane engines, and was 
later applied to commercial use. 








This Soldering Iron Is Self Heating 


SELF heating soldering iron, recently 

brought to this country, has a recep- 
tacle with a hinged cover into which a cap- 
sule containing a combustible material is 
placed. A special match is inserted in the 
top of this capsule or briquet and the 
wooden part of the match is broken off. 
The cover is then closed, leaving the long 
head of the match protruding through an 
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Blast Furnace Air Preheater Saves Coal 
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Drawn by the 
furnace draft 
through a wind- 
ing passage, as 
shown at right, 
air is preheated 
for more perfect 
combustion 










AN AIR preheater for house furnaces 
that utilizes the principle of the 
blast furnace and thereby, it is claimed, 
provides a fuel saving of at least 20 per 
cent, is being marketed by a concern in 
Richmond, Ind. 

It has been proved that the greatest 
heat in a furnace is in the coal bed. 
This heat causes dissociation of the coal 
elements, many passing unconsumed up 
the flue because air necessary for com- 
bustion cannot mix with them. 

The new attachment was designed to 
correct this by drawing in air through 
the upper door, so that the oxygen of 
the air can mix with unburned combus- 
tible gases that are distilled off. In 
order that the air 
may more readily 
combine with these 
gases, it is first pre- 
heated by passing it 
through a_ winding 
passage, the walls of 
which are subjected 
to the heat of the 
flames in the furnace. 
The natural draft of 
the furnace draws the 
air through thé at- 
tachment. 








opening in the cover. Another special 
match is used to light this head and an 
intense white heat follows instantly, con- 
suming the briquet and heating the iron 


A #& 





A combustible briquet, inserted into 
soldering iron, supplies the heat 


throughout. A single briquet will maintain 
the iron at soldering heat for about ten 
minutes. If a longer job is to be done, a 
new charge is put in. 

The iron, briquet, and matches come in 
a metal lined box. 





Sandy Loams Fight Frost 


HE truck farmer who selects soil in 

which there is a sandy component, is 
in less danger of damaging frosts than if 
he has loam or clay soil, according to the 
U. S. Weather Bureau. Moreover, if he 
keeps his land well drained of surplus mois- 
ture and free from weeds, he is less liable 
to the damaging effects of severe tempera- 
tures. 

Experiments show there is a relation 
between the temperature of soil and the 
minimum temperature of the air, in that 
sandy soils store up much heat during the 
day and give this off at night, raising the 
temperature of the air above it. 
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Handy New Tools for the Housewife’s Workshop 
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To this portable double " , ae — , +: hn : 4 pie eo Remap paring 
socket for table use,two ae ; a 1fe has an aluminum 
electrical heating or (coe - ———— | fl oe guard curved to fit the 
cooking devices may \ 4 a a if nang — - the 
be plugged at one time = index ger and at- 
with a single connec- 




















i _ Sing An electrically driven suction fan pumps air through the hot, tached near the handle 
tion with light socket soapy water of this dish washer, agitating the water violently so 
that the dishes are thoroughly cleaned 





a 
For kitchen use, this axlike 








<< ig ed gene 3 ate A: | BEL The double-hinged cover of 

chopper has double blades, ieee —_— . this sink strainer may be 

one with a sharp edge, the Built of ornamental silver lattice in lazy-tong fashion swung under the strainer as a 

other with sharp cutting this dish holder can be made to fit any glass baking dripping tray for emptying 
teeth dish, round or oval 








contents 























This small sewing machine lamp, when 
clamped to the arm of the machine, can 
be turned so as to throw its light on the 





This cellar door switch turns on the 
electric light in the cellar when the 


To wring this mop, raise the ring grip cellar door is opened and turns it off 
work wherever needed from the bottom, then turn the grip when the door is closed again 











Shaking Motion Moves Ore along Stationary Conveyor 


N  ELECTRI- 
CALLY driven 
.stationary ore con- 
veyor, that carries 
the ore forward by 
a shaking motion, 
consists of a metal 
trough operated 
by an electric mo- 
tor. In addition, 
an upward motion 
is imparted by a 
curved track on 
which the trough 
rides. Thus, while 





track . causes _ the 
contents of the 
trough to shoot for- 
ward and upward at 
the velocity of the 
trough. 

The. forward mo- 
tion is then sud- 
denly arrested by a 
powerful spring and 
the connecting rod 
carries the trough 
back. Meanwhile 
the ore has been 




















given sufficient mo- 
the motor drivesthe [F : , . >. | mentum so that it 
trough forward by — s aaa? Mies 9. hedueegag| continues to move 
ee wee Driven forward by a connecting rod from the motor, and upward by a curved — esi _ 
ing rod, the upwar track, the conveyor trough is suddenly arrested by a coilspring and thrust motor executes 1ts 
curvature of the back to its original position. This shaking motion shoots the ore forward return stroke. 
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Better Days Ahead for the Loudspeaker 


Using Cement Horn with Radio Amplifier, Inventor Floods 
Miles of Countryside with Melody, Giving Entire Rural 
Community Unique Entertainment 
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How residents of Waterford, Va., enjoy outdoor radio concerts regularly, thanks to the ingenuity of M. C. Hopkins, inventor of a novel 








loudspeaker that makes music audible nearly three miles away. Armstrong Perry, famous radio writer, is shown in inset above 


By Armstrong Perry 


OU are driving your car along a 
country road in a prosperous farming 
community not far from a large city. 

Suddenly you hear a faint, barely audible 
melody floating through the air like the 
strains from some elfin orchestra. 

At first you are startled. But as the 
music increases in volume, you believe it 
must come from some great-horned phono- 
graph in one of the homes ahead on the 
road. Yet house after house is passed and 
the source of the music still seems far 


ahead. After driving nearly three miles. 


beyond the point where the music was first 
audible, you come to a charming scene on 
the outskirts of a small village. 


An Idyllic Community Center 


In the corner of.a well kept lawn beside a 
stone lodge surrounded by fish ponds, 
luxuriant shrubbery, and shaded benches 
built for two, stands a cement horn seven 
feet high and wide. The whole population 
of the village seems to be strolling past, 
lolling in canoes, or hanging over the low 
wall that borders the estate. And you are 
suddenly aware of the mysterious source of 
the music. Radio and the loudspeaker 
have combined to flood an entire country- 
side with melody! 

This is not a dream, but a straightfor- 
ward account of what actually happened to 
me last summer during a visit to the little 
Virginia village of Waterford, not far from 
Washington. There I discovered the veri- 
table apotheosis of the loudspeaker. No 
less grandiose word expresses the impression 
I received. I have never witnessed a more 
satisfactory community gathering. It com- 
bined the generosity of a prominent citizen, 
the appreciative response of townspeople, 
the thrill of novelty, and intense scientific 
interest. 

Curious, I interviewed the presiding 
genius of this community radiofunction. I 
found him to be none-other than M. C. 
Hopkins, a man whose varied career has led 


him into music, into the profession of 
patent attorney, and into the realms of 
invention, where he was associated with 
Edison, Alexander Graham Bell, and a 
score of other scientists. Becoming inter- 
ested in radio, he consulted with his friend, 
E. H. Armstrong, the radio wizard, and 
then went to work in hopes of solving the 
loudspeaker problem. What I heard on 
the lawn was the result of his efforts. 

Hopkins explained to me that to elimi- 
nate certain difficulties he had designed a 
pick-up or transmitter to take the place of 
a microphone at the broadcasting station. 
The elimination of atmospheric inter- 
ference, and tube noises had been accom- 
plished as far as is possible at present by 
careful installation and operation of receiv- 
ing outfits. In addition he tried to design 
his loudspeaker scientifically both in shape 
of chambers and horn and in the electrical 
apparatus and diaphragm that do the 
amplifying. And he believes that he has 
demonstrated that sound will travel ex- 
traordinary distances, if the form of the 
wave is maintained. 

But even Hopkins is not entirely satisfied 
with results he has obtained. And, until 
more satisfactory loudspeakers are per- 
fected, the average man must make the 
best of what is on the market. Substantial 
progress has been made of late, despite the 
difficulties involved. 

There are two general types of loud- 
speakers. Simpler ones are horns with 
devices that make it possible to attach tele- 
phone receivers to the small ends. These 
horns use no energy except that whieh is 
delivered from the telephone diaphragm. 
Some are artistic, some were designed by 
persons having a knowledge of acoustics; 
and some are neither. The only way to 
pick a good one is to have your dealer give 
you a demonstration of each one. 

If made faultily, so that it will vibrate, a 
horn will produce an unpleasant “‘blare”’ in 
harmony when the note turned into it is 
caused by vibrations having a frequency 
the same as its own. The perfect horn is 
one that will not vibrate, that preserves the 


“form”’ of the sound wave it transmits, and 
permits the sound wave to reach every spot 
in front of the horn. 

The other general type of loudspeaker has 
a diaphragm of its own that is actuated by 
electrical current from a local battery. 
The most popular device costs $150, 
employing complicated apparatus. The 
manufacturers of this instrument recently 
have placed on the market another loud- 
speaker, costing $55, that may be attached 
directly to the amplifier of any receiving 
set, eliminating: the expensive power am- 
plifier. Another instrument costs only $20. 


How the Phonograph Is Utilized 


Several devices use a phonograph for the 
loudspeaker. The scientifically designed 
horn and connections of the phonograph 
make a good loudspeaker, but results de- 
pend entirely on the efficiency of the 
receiving apparatus. One device consists 
of a clamp to be slipped onto the arm or 
neck of the talking machine, a single 
phone being held in place by a screw. 
Still others use a Y-shaped attachment 
to which a pair of phones may be applied. 

An interesting new device is attached 
beside the turntable of the phonograph, 
connected by wires with the radio receiver 
and the opposite poles of a six-volt battery. 
The phonograph needle is placed in a groove 
in a vibrating armature that protrudes 
through a slot in the middle of the device. 
Vibrations produced by the current re- 
ceived through the radio set are passed on 
to the needle so that sounds issue from the 
horn. When strong amplification was 
used, I found the music came through with 
phonograph quality, although with some 
distortion. 

These, then, are the newer developments 
of loudspeakers. They are not entirely 
satisfactory, it is true, but there is every 
reason to believe that with more intelligent 
receiving and broadcasting, coupled with 
advances in invention that must surely be 
made, we may look for much better things 
in the near future. 
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The “radio university’? that Prof. Michael Radio will carry a wealth of authoritative spea 
Pupin, of Columbia University, believes is information and scientific knowledge to 
sure to come with the further development hundreds of town halls, factories, and fire- sens! 
of the loudspeaker. From the classroom sides, offering a higher education to thou- horn 
where the university professor lectures to sands of men and women to whom such In 
a group of his students — training has hitherto been denied loud 
if th 
COLLEGE education for every one “In each of the 100 halls 1000 persons— is pi 
A who wants it. 100,000 persons in all—are receiving an coils 
A university in the home, in the education — ot leaving the limits wro! 
factory and mill, and in the public hall. p ° of their own neighborhoods! com 
An “aerial soapbox” for the forces of Prof. Michael Pupin “Such a picture represents, to my mind, the 
economic progress and right. Stata aa Pt phy st head of the what radio may mean soon as a broad- mer 
A complete course in practically any of C oenix Research Laboratory at caster of useful knowledge and as a dis- fore 
3 : olumbia University, and inventor : : r 2 | 
the subjects now named in the college cur- of the Pupin coil, which made pos- seminator of vital information. of t 
riculum—for five dollars; an elementary sible transcontinental telephony “Go a step further. Enter a factory or nar 
course in these subjects for one dollar, and mill of the future. It is lunchtime and, mal 
a single, far-reaching lecture on one of having ‘finished their noonday meal, work- ing 
them by a worldwide authority for ten cents. teachers. Surrounding the university, ers are lounging about on benches in an mis 
Vitally necessary education for the poor, within a radius of 100 miles, are scores of assembly room or one of the larger rooms I 
the working man, and even the convict. halls and public meeting places, each of the factory. Some have pencils in their is 1 
In other words, “The Radio Extension equipped with a radio receiving set and a hands and are busily taking notes, while may 
University.” powerful loudspeaker capable of ampli- from the horn of a radio loudspeaker the uat 
fying voices without distortion. voice of a university professor is carrying car 
“THESE are achievements I see directly “At the university broadcasting station to them the higher education that has been rect 
ahead, and but one thing stands in the way an internationally famous professor, in denied them. tha 
of their actual accomplishment—the per- his classroom, is delivering a lecture on ren 
fection of the loudspeaker,” says Prof. some fascinating new chapter of, say, nat- College Education for Convicts unt 
Michael Pupin, in an exclusive interview ural science. Simultaneously, in a hun- ma 
with POPULAR SCIENCE MONTHLY. “When dred distant meeting places, crowds not “Another picture: Sing Sing prison, with anc 
that day comes, Columbia University will unlike those at our theaters or public con- its bare interior lighted up by huge are to 
be ready to prepare a carefully planned certs are gathered before the loudspeakers, lamps. In the cells around the courtyard, lou 
program for the Radio Extension Uni- listening. Each person in the halls has convicts seated on their bunks are listening pre 
versity. paid 10 cents for the privilege, first of hear- intently to the radio report from some far- the 
“Months ago, when the full significance _ing the lecture by radio, then of submitting _ off university coming to their ears through qu: 
of radio dawned on a surprised world, there answers in a written examination covering the medium of a loudspeaker. pri 
formed in my mind a vague idea of what the’rudiments of the subject on which the “Just one more picture and you will have 
radio might some day mean toa university. broadcasted lecture is delivered. grasped the significance of the plan for a 2. 
Today, with radio broadcasting radio extension university. Here Y 
far advanced, that dream has is a home in which an ingenious 
become an almost certain future . : . youth has installed a homemade sta 
accomplishment. Western University Broadcasts History radio outfit with a loudspeaker. rac 
‘“‘Here is the ‘Radio Extension N IMPORTANT step toward accomplish- The entire family is listening as lat 
University’ as I picture it: A ment of the Radio Extension University, the lecture comes in, while the he 
“First, a great university like as predicted in the accompanying interview by youth takes notes so that later cw 
Columbia, equipped pion > Professor Michael Pupin, of Columbia Univer- he may pass a written examina- = 
powerful broadcasting station sity, already has been taken by the University tion on questions mailed to him . 
for distributing to a knowledge- £ Washi Seattle. Wash . 1 from the university. 
hungry people some of the vast or Washington, Seattle, Wash., where lectures “As I have said, these are real co 
store of authoritative informa- in history have been successfully broadcasted, possibilities, not dreams, as soon th 
tion and knowledge accumu- despite the shortcomings of the loudspeaker. as the loudspeaker is perfected, co 
lated by its great professors and and I think that day is near.” 
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Jack Binns’ Ten Radio Commandments 


Fourth Series: Two Big Problems of the Moment— 
The Loudspeaker and Radio Frequency 


radio fan, inoculating him with the 
desire to hear what the broadcasting 
stations across the continent have to say. 

How can this long distance be achieved? 
Undoubtedly the best way is by the use of 
radio frequency amplification, and it is my 
purpose this month to guide the radio fan 
in its use. 

Briefly stated, radio frequency amplifi- 
cation consists of building up the very weak 
currents received on an aerial, so that sig- 
nals that normally could not be heard, are 
easily reproduced in the receiver. However, 
radio frequency amplification alone does 
not give volume in a loudspeaker. That 
can be obtained only by means of audio 
frequency amplification. In this connection 
it may be well to state a few pertinent facts 
regarding loudspeakers. 


1. Know Your Loudspeaker 


HE ideal loudspeaker has not yet been 
developed; but a few types on the 
market give admirable results when handled 
properly. These instruments fall in two 
general classes—those using auxiliary cur- 
rent, known as “electrodynamic loud- 
speakers,” and those that merely employ 
sensitive phone receivers attached to the 
horn, perhaps the more popular method. 
In using the phone receiver 


T's long-distance bug has bitten the 


By Jack Binns 


from three to 11 times as many turns of 
wire as the primary coils, the object being 
to obtain a step-up ratio between the two. 

In the radio transformer, on the other 
hand, the primary and secondary coiis have 
an equal number of turns, this being neces- 
sary because of the remarkable quality of 
resonance that is encountered at high fre- 
quencies. With this arrangement, the 
amplifying properties of the vacuum tube 
are used to produce the necessary amplifi- 
cation, because of the fact that a small cur- 
rent in the grid circuit releases a large cur- 
rent in the plate circuit. The vacuum tube, 
therefore, is an amplifier in itself. 

So far as high frequencies are concerned, 
the problem in radio amplification is to 
transpose the output of one vacuum tube 
to the input circuit of the other. Although 
there are three ways in which this can be 
done, experience has taught us that the 
method that uses transformer coupling is 
the best on high frequencies. 

Our radio transformer is really nothing 
more than a coupled, tuned circuit that is 
in resonance with a very narrow band of 
wave lengths, taking the output of one 
vacuum tube on its primary and—by reason 
of the inductive coupling between its wind- 


reason, windings 
should be of as 
small a diameter 
as possible. 
Fourth, the num- 
ber of turns should 
be just sufficient 
to produce the correct amount of inductance 
and capacity for the range of wave lengths 
for which the transformer is to be used. 


3. Place Your Trust in Short Leads 


Did why should you avoid all unneces- 
sary capacity in the use of radio fre- 
quency amplification? In explaining the 
reasons, let’s consider the 360-meter wave 
length, since most of us are chiefly con- 
cerned with the reproduction of music and 
speech from broadcasting stations. 

It is generally understood that there is a 
direct relationship between wave length 
and the frequencies of magnetic waves that 
surge through space. For a wave length of 
one meter, this relationship is 300,000,000 
cycles a second; for a wave length of 3000 
meters, it is 100,000 cycles a second. In 
other words, if we know the wave length, 
we can determine the frequency by dividing 
300,000,000 by the wave length in meters. 
Thus, the 360-meter wave has a frequency 
of 833,333 cycles a second. 

Now, to understand the im- 
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loudspeaker, bear in mind that 





if the current from the receiver 
is passed through the magnet 
coils of the loudspeaker in the 
wrong direction, they will be- 
come demagnetized, reducing 


Two Tubes Do the Work of Four 


a 








the efficiency of the instru- 
ment. It is important, there- 
fore, to determine the polarity 
of the coils as well as of ordi- 
nary head telephones. Many 
manufacturers are now mark- 
ing telephone cords so that no 
mistake can be made. 

If, by mistake, the speaker 
is wrongly connected and its 
magnet demagnetized, the sit- 
uation may be remedied by 
carefully reversing leads to the 
receiver and then passing more 
than the usual amount of cur- 
rent for a considerable time 
until molecules of the iron 
magnet rearrange themselves 
and reconvert the metal back 
to a permanent magnet. A 
loudspeaker will not function 
properly unless the output of 
the radio receiver is of good 
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portance of capacity in a cir- 
cuit using~ the 833,333-cycle 
frequency, consider the nature 
of its action. If a condenser is 
joined in a circuit, and a direct 
current placed on the circuit, 
the moment the current is ap- 
plied, a small charge will be 
placed on the condenser, after 
which further action will be 
stopped. Reversing the direc- 
tion of the current will put an 
opposite charge on the con- 
denser. 

If we place an alternating 
current, instead of direct cur- 
rent, on the circuit where the 
condenser is used, this same 
charging and reversal will take 
place at the rate at which the 
current is alternating. In 











other words, with a 60-cycle 





N THIS so-called reflex action circuit, amplifying 
tubes perform a double function, acting as both radio 
frequency and audio frequency amplifiers simultane- 
ously. Thus it is necessary to use only two tubes for 
two stages of radio and two stages of audio frequency 
amplification, instead of the four usually required 


current, there will be a current 
passage through the condenser 
120 times every second, or 
once for every alternation. 
For currents corresponding to 
those used on the broadcasting 
wave lengths, where the fre- 














quality; hence“tuning is of 
prime importance. 


2. Know Your Radio Transformer 
you will be able to get the best out of 

radio and audio transformers by under- 
standing their separate functions. The 
radio transformer deals with currents oscil- 
lating at frequencies far above human 
hearing; the audio transformer works on 
currents pulsating at frequencies that cor- 
respond to the range of vibrations audible to 
the average person. 

Both types of transformers consist of two 
coils of wire, one called the “‘primary’”’ and 
the other the “‘secondary.”’ The secondary 
coils of the audio transformer may have 


ings—transferring this to the secondary, 
which, in turn, impresses the current onto 
the grid of the next tube. Thus the radio 
transformer is a means of transporting the 
amplified result of one tube to the next tube 
for further amplification. 

For successful operation of the radio 
frequency amplifying receivers, the trans- 
former should have these characteristics: 

First, it should be completely shielded. 
Second, its coils should be wound in such 
a way that the capacity effect is at a mini- 
mum (reversal of the secondary leads some- 
times produces this effect in badly de- 
signed transformers). Third, for the same 


quency is 833,333 cycles a sec- 
ond, it will be readily seen how 
the condenser offers an easy path. 

And, since two insulated wires close to 
each other act as a condenser, it is impera- 
tive that all connecting wires be kept as 
short as possible. Otherwise the capacity 
will be increased. This cannot be empha- 
sized too strongly, especially in the leads 
from the tuner to the vacuum tubes and 
the wires connected with the tube grids. 


4. Make Tuning Elements Simple 


| bay RADIO frequency amplification you 

are using what is practically a tuned 
circuit between each tube, and to an 
extent this is equivalent to a multiple tuned 
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| Various Ways to Hook Up Your Radio Frequency Set 
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circuit, because trans- 
formers will refuse a 
pathway to any wave 
length that does not come 
within their range. This, 
in conjunction with the 
necessity of keeping the 
capacity as low as pos- 


and 3. 








quency amplification circuit 
may be used with any of the three 
tuning elements shown in Figs. 1, 2, 
In using all three stages of 
amplification, connect the tuning 
element with terminals 7 and 8. 
For two stages, connect tuning ele- 
ment with terminals 9 and 10 and 
break the circuit at X. When only 


GROUND 
FIG. VARIOMETER es 
BATTERY TO “A BATTERY 
—_—T = TY The variometer tuning 
The diagram above . enitemy Z = circuit above is another 
shows a variocoupler va- ~ + oi ud tuning element that can 
riometer tuning circuit be used successfully with 
tea can be used —_ the = the radio frequency am- 
three-stage amplifying lifying circuit at the 
circuit (at right). To 45-V. BATTERY fore: onnect terminals 
use this tuner, connect BYPASS 3 and 4 with terminals 7 
terminals 1 and 2 with FIXED — and 8 respectively, in the 
terminals 7 and 8 re- CONDENSER — POTENTIOMETER radio amplifying circuit 
spectively in the radio |, a Pak | 
amplifying circuit 8 rr) 12 FIG.4 
HIS’ three-stage radio fre- 


the circuit at Y. 





sible, makes it absolutely 





imperative that only the 
simplest form of tuner should be used. 

In cases where an aerial and ground are 
used in a radio frequency receiver, it is best 
to have a loose-coupled tuner to obtain the 
best selectivity and eliminate troublesome 
capacity effects. In my work recently with 
this form of amplification, my tuning ele- 
ment consisted solely of a short wave vari- 
ometer in the aerial circuit with a half inch 
lead from the aerial side of the variometer 
to the grid of the first tube, and another 
lead of the same length from the ground 
side of the variometer to the center tap of 
the potentiometer. This arrangement, I 
found, gave me ample selectivity and great 
efficiency. 

If you use a loop aerial with your radio 
frequency receiver, it is necessary to use a 
variable condenser in order to tune the loop 
to the wave length required. The con- 
denser, however, should have as small a 
capacity as possible and leads to and from 
it should be as short as the set will 
permit. 


For radio frequency amplification, elab- 


orate tuning apparatus is entirely unneces- 
sary. Rheostats are not necessary either 
for radio or audio frequency tubes, although 
a rheostat is needed for the detector. Thus 
the circuit is limited to three controls—the 
tuning element, the potentiometer, and the 
detector rheostat. 


5. Trust the Potentiometer 

ipl RADIO frequency amplification the 

potentiometer, a variable resistance de- 
vice, is the stabilizing element that keeps 
the entire set under control. The instru- 
ment consists of a fixed resistance placed 
squarely across the A battery. Its variable 
connection forms a third contact point with 
an arm that moves across the resistance, 
thus enabling the operator to take a voltage 
of any amount for use in the circuit with 
which it is connected. 

In the case of radio frequency, this volt- 
age is for the grid-filament circuit through 
the tuning coil connected with the radio 


frequency tube. The potenti- 
ometer permits us to put a 
voltage of any amount upon the 
grid of the radio frequency tube. 
This voltage may be but a few 
milli-volts. 

Now to keep the entire set in 
a state of equilibrium it is 
necessary that the grids of the 
amplifying tubes be negative 
with respect to the filaments. 
The extent to which the grid is 
negative with respect to the 
filament depends upon condi- 
tions in the set and must be 
determined by adjustment. 
That adjustment is just what 
the potentiometer is for. Con- 
sequently, the adjustable arm 
of the potentiometer will be on 
the side of the resistance ele- 
ment in such a position as to 
put the negative bias on the 
grid. Louder signals are ob- 
tained when the arm is on the 
positive side of the resistance 
element, but more stable results are obtained 
from the negative side. 


6. Use a Battery Switch 
| decree nage that because you are 
using a potentiometer across the A 
battery, you are slowly discharging the 
battery. If this arrangement is allowed to 
remain when the set is not actually in use, 
the battery will soon run down. 
Use a battery switch, therefore, and dis- 
connect the storage battery when the 
receiver is not being used. 


7. Use a Loop wherever Possible 

epee a loop aerial is highly directional 

in its effects, it serves as an excellent 
tuner, cutting out 50 per cent of interfer- 
ence. The loop will receive signals only 
when it is pointed in the direction of the 
broadcasting station to which you wish to 
listen. Stations located at right angles to 


aerial 


stage 


one stage of amplification is to be 
used, connect the tuning element 
with terminals 11 and 12 and break 


The use of regeneration with this 
type of circuit is not advisable; but 
regeneration can be used by break- 
ing the circuit between terminals 13 
and 14 and connecting the leads of 
a variometer with the terminals 





FIG.3 
To use this loop 


tuner with three- 
radio fre- 
quency amplifying 
circuit of the type 
shown in central 
diagram above, con- 
nect terminals 5 and 
6 with terminals 7 
and 9 respectively 

















the plane of the loop will 
be entirely eliminated. 

For broadcasting recep- 
tion the loop can consist 
of eight turns of No. 18 
annunciator wire wound 
on a square frame three 
feet to a side. These 
turns should be carefully 
spaced one half inch from 
each other. 


8. Use Only Hard Tubes 
SOFT or detector tube 
cannot be used success- 

fully as an amplifier, because 

it is decidedly critical as to 
voltages. At present there is 
no well designed tube for radio 
amplification. As a _ regult, 
transformers have been de- 
signed for tubes on the market. 


9. Transfer Tubes in the 
Circuit 
LTHOUGH vacuum tubes 
are now made in quantity 
from standard designs, no two 
are identical. In receivers em- 
ploying more than one stage of 
radio frequency amplification, 
it will be found that reception 
will be greatly improved if the 
tubes are changed from one 
socket to another until the 
most effective combination is 
obtained. This holds true for audio fre- 
quency amplification as well as for radio 
frequency amplification. 











receiving 


10. Regeneration and Radio 
Amplification 
MANY fans ask whether it is possible to 
add one or more stages of radio fre- 
quency amplification to their standard re- 
generative receivers. The answer is that 
such addition can be made, but that it is 
not advisable for these reasons: 

First, because you should keep your radio 
frequency set as simple as possible. Second, 
because of the capacity coupling between 
the elements of the vacuum tubes, radio 
frequency amplification contains all the ele- 
ments of regeneration in itself. The ampli- 
fication obtained from three stages of radio 
frequency is so remarkable that no further 
addition should be necessary. It would be 
gilding the lily. 
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Why Tires Wear Out and How to Save Them 
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Important Facts about Tread and Fabric that Will Help You 
Cut the Cost of Driving Your Car in Winter 


By Harold F. Blanchard 


INTER is the time when tires 
W suffer most. Sharp pieces of ice 
cut and tear the tread, while icy 
ruts rip the side walls to shreds. Pieces 
of ice are picked up by the tire, 
and later, when the car is in a 
warm garage, the ice turns to 
water that rots the tire structure. 
On snowy, slushy, and rainy 
winter days, tires are subjected 
continuously to the ravages of 
moisture, their arch enemy. 
Frozen roads or sharp stones cut 
holes in the tread through which 
moisture can reach the fabric 
underneath. Then rotting sets 
in, and as the holes grow larger, 
mud and perhaps some oil enter. 
Gradually the moisture, like so 
much acid, eats through layer 
after layer of fabric until a spot 
becomes so weakened that the 
tube blows out through it. 

The first step in protecting 
tires against their winter enemies 
is to examine them frequently for 
cuts. Whenever a cut is found, 
it should be filled with a rubber 
compound. If the cut is very 
large, better take the tire off and 
have the hole vulcanized. Don’t fit 
tire chains too tightly. Unless the 
chain has opportunity to slip, the cross 
links will wear the tread. 


LTHOUGH a tire is welded into a 
single piece, it is really a rather 
complicated structure, as the sectional 
drawing on this page clearly shows. If 
you expect to obtain low cost to the 
mile you must not only care for your 
tires properly, but you must have well 
built tires to start with. Beads must 
be strong to hold the tire on the rim. 
The cotton fibers must be sound, for 
the failure of even a few of them at one 
spot will eventually produce a blowout. 
The tread must be tough, while the 
layers of cushion gum of nearly pure 
rubber must be proportioned and 
tempered with care. 

Once the tire structure is under- 
stood, it is not hard to realize just 
how, when, and why a tire can be 
abused. The most frequent form 








How a small neglected cut grows into 
a blister, then a blowout. Moisture, 
sand, and oil enter, separating tread 
from fabric and finally rotting fabric 























The Ten Parts of an 
Automobile Tire 


1. Tread—A tough outer sheath 
of rubber compound built to with- - 
stand continuous contact with the 
road. Before vulcanizing, it is 
compounded with sulphur to give 
it hardness. Lampblack or zinc 
oxid is added to toughen it. 

2. Breaker strip—A _ loosely 
woven piece of fabric resting on a 
thick layer of cushion gum. It 
distributes thrusts of sharp stones, 
etc., over a comparatively large 
area and thus protects the fabric 
underneath. 


3. Side wall rubber—A rubber compound 
protecting sides of the tire. 

4. Wire—Piano wire is usually employed in 
building the bead core. 

5. Bead reinforcement—A layer of fabric 
wrapped around the triangular shaped bead. 
It strengthens the side walls just above the 
beads, where the tire receives the most bending. 

6. Bead core—Usually numerous piano wires 
embedded in rubber and fabric. 

7. Beads—Tough rubber portions of the tire 
that come in contact with the rim. 

8. Filler for bead core—A combination of 
rubber and fabric. 

9. Carcass—The tire foundation laid in layers, 
either of cord or fabric, separated by cushion 
gum. 

10. Cushion gum—Nearly pure rubber, soft 
and elastic; acts as a spring contact between the 
fabric carcass and the breaker strip on which the 
thread is mounted. 
















Here’s an a | and effective way to patch a 
tread cut. ith a blunt tool force into the 
cut a piece of plastic rubber that you can 
purchase in convenient cartons. en cut 
off the unused filler even with the tread. 
Careful attention to each small cut will 
prevent blisters like those shown in insets 


Qy 


of neglect is to run it with too little air, 
which produces the same disastrous 
effect as overloading a tire that is not 
large enough for the weight it must 
support. Insufficient air bulges out 
the tire carcass so that at the point 
where the tire flattens over the 
rim, some of the fibers in the inner 
layer of fabric will stretch beyond 
their strength and break. 

If the interior of the tire is 
examined, a slight fuzz will be 
observed along the inner surface. 
This means some broken fibers. 
Little by little, more fibers will 
break, until all the fibers in the 
inner layer are broken and a 
definite crack develops. Then 
the next layer will crack, and so 
on. Finally, one of two things 
will happen: The tube may be 
pinched in the crack and thus the 
tire will go flat, or the crack will 
develop until the last layer gives 
way, causing a blowout. 

A cord tire is not so likely to be 
injured by underinflation as a 
fabric tire. When a fabric tire 
is flexed, the longitudinal threads 
are bent around the cross threads, 
and thus are greatly strained. 
This condition is eliminated in 
the cord tire because the threads in 
each layer of “fabric” lie flat and paral- 
lel. For the same reason friction also 
is less in the cord tire. 

Friction generates heat, and if inter- 
nal friction is excessive, the tire tem- 
perature may rise high enough gradu- 
ally to vuleanizé the rubber to a point 
where it will lose its strength. Then 
the layers of fabric will begin to sep- 
arate, and in chafing against each other 
will wear and produce still greater heat, 
causing destruction of the tire. 

The development of a blowout may 
be likened to breaking a flexible wire by 
bending it back and forth repeatedly. 
The blowout may start with the failure 
of a-few small fibers at a certain point. 
Added strain thus is thrown on 
adjacent fibers, causing further 
breakage until some of the threads 
are severed. Then more threads 
break, and the fracture spreads 
through one layer of fabric to an- 
other, until the tire at this point 








SEPARATION OF TREAD AND FABRIC 








To remove sand and grit from a blis- 

ter, open the blister at the point 

farthest from the tread and scrape 
out the accumulation ‘carefully 
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can no longer withstand the outward pres- tires of good quality; you never can be sure 
sure of the tube and gives way. Initial ‘Pire Coss iia about “‘tire bargains” or “seconds.” Usu- 

A blowout may be started by any ex- a" apting mileage ally there is something seriously wrong 
cessive strain such as running over a sharp $90.00 3-¢ ” with a second, although the defect is rarely 
stone, striking the edge of a curb, running $80.00 7.6 apparent. Its tread may be too hard or 
tires too flat, or it may be caused by weak- $70.00 ‘Se too soft, and defective in wearing quality, 
ness in the ¢arcass itself. Rotting of the ai 4.¢ anes either because of the wrong amount of heat 
fabric by moisture, dirt and oil is another . 7 or wrong compounding of the rubber. A 
common cause. $50.00 2000 layer of fabric may have 

When the tire is built, its cotton struc- 2.¢ been accidentally left out 
ture is protected against the elements by a $40.00 ai ne or the tire may be mold 
strong exterior of rubber. But in use, if an epeemscaee pinched. 

a cut is deep enough to pierce the rubber, $30.00 — a “‘New tires” that sell 
rotting will begin. The size and depth of ” Af (" at “bargain prices”—say 
the rotten spot gradually grows until it ate be ' from three to five dollars 
becomes so weak that the tube blows ane Zz soot AY —are usually junk tires 
through. Sometimes the spot will spread = : j made over. Blowouts 
entirely around the tire, loosening the tread ; 6000 \ have been hastily repaired, 
as it goes, and rotting the outer layers of mie i 20°) roo |O a thin layer of fabric hag 
fabric underneath, with the result that 8000 been added to the inside 
when the tire finally does blow out, most ; 9000 and a new tread placed 
of the tread is loose and the outer layers $10.00 lo¢ 10000 = on the outside. Frequently 
of fabric are completely destroyed. sit aad me such treads are largely 
: 06 \ composed of pitch com- 

How to Avoid Blowouts Te os — pounds with just enough rubber to give a 

$6.00 _ rubber smell. These treads will not last 

The best ways to prevent such blowouts = — more than 50 miles. 


are these: First, avoid cutting objects such 
as glass and razor edge switch frogs by 
alert driving. Drive over sharp stones 
slowly. Avoid car tracks, and especially 
switches, as much as possible. Be doubly 
cautious in wet weather, because wet sur- 
faces cut rubber more readily than dry sur- 
faces. The tires should be examined occa- 
sionally for deep cuts and whenever one is 
found, it should be filled with some com- 
pound specially prepared for this purpose, 
or if the cut is very large or deep, it may 
be advisable to take the tire off and have 
it vulcanized. If the fabric underneath 
has not rotted, this repair will be a very 
simple one and should not cost more than 
a dollar. 

When a tire blows out while the tread is 
still good, examine the carcass carefully. 
If there is extensive looseness of tread or 
fabric, or if there are incipient checks or 
cracks on the interior, areas of rotted fab- 
ric or rim cuts, it is usually best to discard 
the tire. You can detect loose or rotten 
fabric by feeling for a soft spot when the 
tire is off the wheel. To detect loose tread, 
grasp the beads in your hands and compress 
the tread with your thumbs. 








Why Well Built Tires Cost 


Less in the End 


HIS chart shows how you can 
cut tire bills by buying first 


class tires. 


For example, a $9 tire, 


good for, say, 2200 miles, will cost 
you four tenths cent a mile, while a 
$25 tire, good for 12,000 miles with 
proper care, costs only two tenths 


cent a mile, or half as much 
as the $9 one. 

Clip out this chart and 
use it to keep a record of 
what your tires cost you. 
From a point in the left 
hand column corresponding 
to the initial cost of your 
worn out tire, draw a line 
to the point in the right 
hand column corresponding 
to the total mileage of that 
tire. Where this line inter- 
sects the center line, read 

the cost to the mile 






























Retreaded tires don’t pay. Their cost 
to the mile is rarely as low as that of good 
new tires. The chief objection to them igs 
that the treads come loose, the carcasses 
are usually overcured if heat has been used 


to apply the treads, and finally, after the 


original treads have been worn off, the 
carcasses are rarely in- much better shape 
than the treads. 

It pays not only to buy good tires, but 
it also pays to repair them carefully. 
Cold patches, while easy to apply, are un- 
certain, and they should be 
used only on a light car 
driven slowly. Usually it 
costs not more than 25 or 
50 cents to have a pune- 
tured tube repaired by an 
expert tireman. Then you 
are reasonably certain that 
the job has been done cor- 
rectly. If you prefer to do 
your own work, a small 
portable tube vulcanizer, 
costing a dollar, is far su- 
perior to a cold patch. 


Protect the Tube 








If a tire is to give full satisfaction, every 
detail of its construction must be right; 
and that is the best reason for buying new 








At right: What happens to 
a tire tread when wheels are 
out of alinement. Note the 
worn path clear around the 
circumference. This can be 
prevented as shown below 


In repairing a straight- 
side tire, a canvas strip or 
flap should be inserted be- 
tween the tube and the rim 
side of the shoe to pro- 
tect the tube. Don’t 
use a flap that is torn or 
frayed, for it is likely to 
pinch the tube. A large 
puncture hole should be 
covered with a_ small 
patch inside the shoe to 
prevent tube pinching. 

Avoid skidding around 
corners, and be careful 
not to allow the brakes 
to lock*the rear wheels. 
In just a few seconds of i 
sliding, more rubber may 
be worn off a tire than 
in hundreds of miles of - 
running. The brakes 
should be carefully 
equalized so that they 
will go on with equal 
force; otherwise one 
wheel may lock long be- 
fore the brake acts ap- 
preciably on the oppo- 
site wheel. 

(Continued on page 75) 
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One simple way to determine whether your front wheels 

are in alinement, and so prevent excessive tire wear. 

Measure the distances between the centers of the tires at 

the front and the rear. Besides being in alinement, the 

wheels should ‘“‘toe in’’—that is, they should be closer to- 
gether at the bottom than at the ton 


a ae 








i, ee 2 


y it 
» or 
nc- 


you 
hat 
-or- 
do 
nall 
ze, 
su- 





February, 1923 


Theft-Proof Tire Holder—Other New Accessories 





This safety lock for Ford 
cars consists of an iron 
bar slipped between the 
reverse and gear levers 
and locked to the brake 











OPERATING 
LEVER 















This carbon brush with wire bristles is 
a useful accessory for removing car- 
bon deposits from corners and curves 





A new thief-proof tire holder 
consists of a disk with three 
radial sliding arms that push 
outward to engage the rims of 
the tires by a centrally pivoted 
lever with an eccentric cam. 
A series of holes along the rim 
of the disk make it possible to 
padlock the handle of the lever 
when the jaws have a firm hold 
on the tires 
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This combination key case and automobile 
license pocket recently placed in the market 
will hold from one to 16 keys 


(Continued from page 74) 

This condition is not only 
hard on tires, but dangerous. 
You will conserve your tires by 
using the brakes as little as pos- 
sible. Reducing speed by coast- 
ing is better than braking, as 
you will learn by observation. 

Intermittently slipping the 
wheels of your car by ascending 
a rough incline at full speed in 
second or low gear is very hard 
on tires as well as on the entire 
car mechanism. 

Make sure that the front 
wheels are always in alinement, 
otherwise they will cause ex- 
cessive tire wear. Springs that 
are too flexible or too stiff will 
cause additional tire wear. 


Pressing one end of this con- 
trol lever starts the lights; 
pressing the other, dims the 
lights. The horn button is 
in the center 























The method of using a recently in- 
vented gage for measuring the inside 
diameter of automobile engine cylin- 
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© in way to know your car and run it economically is to 





have a good automobile reference book at hand. 

Supplementing the regular articles in Poputar ScrENcE 
Monrtu y, some of the best books, both for the average car owner 
and for the garage proprietor or mechanic, are the following: 

The new (thirteenth) edition of Dyke’s ‘‘Automobile and 
Gasoline Engine Encyclopedia” (Goodhardt-Wilcox Co., Chi+ 
cago), which covers every phase of the construction, principle 
of operation, care and repair of automobiles, motor trucks, 
tractors, motorcycles, motor boat and stationary engines. 

‘The Modern Gasoline Automobile” and ‘‘Automobile Re- 
pairing Made Easy,” both by Victor H. Page, and published 
by the Norman W. Henley Co., New York. 

“The Gasoline Automobile,” by Hobbs and Elliott, McGraw- 
Hill Book Co., New York. 
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A combination lamp and 
reflector forms a unit that 
fits into the headlight 
socket without interfering 
with the dimmer 






ders is shown above 











Installed on a Ford carburetor, this regu- 
lator modifies carburetor setting as temper- 
ature of the exhaust manifold changes 


Undersized tires are poor 
economy. On a certain car the 
tire mileage was increased from 
5600 to 9600 by adding half an 
inch to the tire size. 

A new tire should always be 
equipped with a new tube—such 
a combination is likely to give 
10,000 to 15,000 miles without 
any trouble, whereas a half worn 
tube gives out when least ex- 
pected. 

And most important, inflation 
of the tires should receive the 
most careful attention. Don’t 
guess at their pressure, but use 
a tire gage. If you buy good 
tires, you can surely cut your 
tire bill in half by keeping them 
properly inflated. 




































OST automobile By R. A. 
drivers have ob- 
served that differential noises are 


periodic. For several months, perhaps, a 
well-oiled housing will develop a roaring 
noise that can not be lo- 
cated; then suddenly, for 
some unknown reason, the 
noise will cease. Later the 
roaring may develop again. 


What Causes Differential Noises? 





wheel would make 
672 revolutions while 
the larger wheel would make only 630 
revolutions. The smaller wheel would 
make 42 revolutions a mile more than 
the wheel with the new 
shoe. 

This condition calls into 
constant action the small 
pinion gears in the differen- 


Houston 





This mysterious irregular. 
ity baffles most amateurs 
and many professionals. 

In most cases the noise is caused by 
an inequality in the diameters of the 
two rear wheels. A heavily treaded cord 
tire can easily lose an inch of rubber 


but this loss reduces the diameter of the 
wheel two inches. Suppose that one of 
two 32-in. tires becomes so badly worn 
that it is replaced with a new shoe, 
while the other, also considerably worn, 
is continued in use; then one wheel 
might be 30 in. in diameter and the other 
wheel 32 in. 


Unequal Tires Is One Cause 


The wheel having the smaller diam- 
eter would also have the smaller circum- 
ference, and in traveling a mile the 30-in. 





It pays to look after the 
rear tires 


from the tread and still be serviceable, . 


tial. There are three of 
these gears and they carry 
the full load of the car, but 
they are supposed to work only when 
turning corners. When these small 
gears, under enormous load, are called 
on to function continually, they soon 
wear, and since each of them makes 
several revolutions to one revolution of 
the wheel, the three worn gears com- 
bined produce the growling noise that 
comes from the differential housing. 
If the rear axle emits this sort of noise, 
look first to the tires. The trouble may 
be entirely with them. 

Inflation also has considerable effect, 
because an under inflated tire may easily 
be 2 or 214 in. smaller than its compan- 
ion tire. 

A little time spent in keeping tires 
correctly inflated may save a tire bill 
and a new differential assembly. 
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Runningboard Spotlight 
Aids Night Driving 


Avromosrs tourists and those who 
drive frequently on country roads at 
night will find a searchlight mounted on 
the right-hand runningboard of the car, as 





Light swings over 
runningboard 
when not in use 











shown, a great help in staying on the road. 
It lights up the margin of the road and 
shows where the ditch lies. When not in 
use, it is swung in over the runningboard.— 
B. W. REID, Cincinnati, Ohio. 





IN SEEKING the cause of rattling noises 
about your car, examine in turn the fenders, 
brakes, hood fasteners, lamps, doors, and 
springs.—F. B. J. 





Homemade Separator Filters 
Sediment from Gasoline 


By Howard Greene 


A GASOLINE separator that will re- 
move both sediment and water, can be 
made easily by following directions and 
illustration below. 

No dimensions are given, because the 
size of the separator will depend entirely 
upon the size of the engine. The body of 
the separator should have a capacity equal 
to about twice that of the carburetor bowl. 

The pipe caps at 








wo carsuretor! | top and bottom 
; are drilled for the 
COUPLING | | nipple at the top 


and the sediment 
cock at the bottom. 
The big end of the 
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PIPE, ‘ Y, 4 IN enlarging nipple is 
ENLARGING Ra | V fitted with a gauze 
NIPPLE. Nig WZ screen; this is in 
wed Ni two layers, sol- 
\ TANK | dered together and 
R soldered to the end 

of the nipple. 
All the joints 
fm must be well made, 
for gasoline will 
leak through where 


water will not. It 
is much better to 
use brass pipe and 
fittings. If the 
gasoline used is 


Separator built from x 
more than ordi- 


pipe fittings 


narily dirty, put an 


extra screen midway between the bottom 
of the enlarging nipple and the lead-in pipe. 
The separator can be drained by means of 
the sediment cock and the gasoline drawn 
off for priming and cleaning. 

Once in a while the whole separator 
should be thoroughly cleaned by discon- 
necting the gasoline lead-in and unscrewing 
the body from the top cap. 


Testing the Auto’s 


EAKAGE at 
pump stuffing 
boxes and hose connections, which will 
open up when the car is operating 
on the road, often Z 
are not inevidence 
when the machine 
is stationary, and 
it is difficult to de- 
termine where the 
leaks are unless 
pressure is applied 
to the motor. If 
that can be done, 
the leaks will show 
up plainly. 
Toapply thenec- 
essary pressure, 
it is necessary merely to modify a radi- 
ator cap by the addition of a tire valve, 









By G. A. Luers 


How air pressure makes leaks visible 


Circulation System 


as shown. With this 
in place, pump about 
5 Ibs. of air pressure into the circulation 


system. It is obvious that a rubber 
TIRE gasket should be 
VALVE placed under the 


cap and a cork in 
the overflow pipe. 

The same de- 
vice is useful when 
flushing the radi- 
ator or using a 
scale remover, be- 
cause the pressure 
aids materially in 
forcing the scale 
and muck out 
through the drain. 
When the location of a leak is known, 
it can usually be repaired easily. 


LEAKS RUBBER 


RADIATOR 
CAP 








Neat Striping Adds Final 
Touch to Repainted Car 


— the most careful job of repainting 
a car sometimes lacks a finished appear- 
ance because it has no striping. To add 
the stripes, the colors desired should be 
mixed to a rather stiff consistency. They 
should be thin enough to flow readily 
from the brush 
and yet be stiff 
enough to stay 
where put. A10- 
cent water-color 
brush will do the 
work. 

After the lines 
have been traced 
with white chalk 
or snapped on 
with a chalk line, 
the painter sets 
How the brush is held _ his cups of paint 











and turpentine on the side of an old varnish 
can and rests one end against the car to 
steady it. Then he dips the brush and 
carefully follows the chalked line, steady- 
ing his hand with his middle finger. 

It is not as difficult as it looks and if a 
mistake is made, the line can be removed 
with turpentine and a rag and, when dry, 
gone over again.—DALE R. VAN Horn. 


Hot Brick Starts Cold Motor 


A SIMPLE expedient for starting a cold 
motor is to heat a common building 
brick in a stove or furnace and place it be- 
side the carburetor. The heat radiated 
from the brick is sufficient to warm the 
manifold so that starting is possible. 

The brick is carried in the engine pan 
and when a stove or furnace is not avail- 
able, it is heated by pouring gasoline over 
it and lighting it. This provides a roadside 
method of getting a start regardless of the 
temperature.—F. J. E. 















Us 
y" 
: 


pensi’ 
elimit 
work: 
home 
instal 
and | 


powe 
macl 
of th 
in 0 
Mot 
less, 
will 

the. 


i WP: 





Alf 


we EB a 


—e enaewxeuds 


-~_ an sh, eo ot | 6obe 





















The 


Home Workshop 


New and Useful Things to Make with Tools 








How to Motorize Your Home Workshop 


By Robert S. Lewis 


UST as machines have taken much of 
J the drudgery from large shops, cheap 

electric power and sturdy and inex- 
pensive small motors make it possible to 
eliminate tedious hand work from the home 
workshop. By motorizing his shop, the 
home worker can quickly repay the cost of 
installation through increased production 
and better and more accurate work. 

The first point to be considered is the 
power needs of the largest and heaviest 
machine to be used. This will fix the size 
of the motor, since only one machine will be 
in operation at one time in the shop. 
Motors of 14 hp. can be bought for $20 or 
less, sometimes considerably less, and they 
will drive almost any small machine. For 
the handy man and for a farm workshop, 
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Fig. 1 


where heavier work is done with floor type 
machinery, the motor must be at least from 
¥ to 1 hp. 

Almost all types of hand or foot operated 
machinery can readily be converted into 
power machines by removing the cranks 
and levers and placing pulleys of suitable 
diameter on their shafts. Pulleys and 
shafting are relatively cheap, but if the 
builder wishes to cut down expenses to a 
minimum, he can make the pulleys of wood, 
iron, and other available materials. 

For small bench machines, the usual plan 
is to centralize the motor and group the 
machines. around the edges of the work- 
bench. In this manner one or, at most, 
two shafts will suffice. Most of the 14-hp. 
motors have a speed of 1750 r.p.m. This is 
reduced at the first countershaft to around 
400 r.p.m., and is further reduced to about 
200 on the second shaft. From these two 
speeds each type of machine can readily 
be belted up to the correct speed. Drill 
presses and woodworking machinery oper- 
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This compact arrangee 
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provides for lathe, saw, 
* drill, jointer and grinde 
er, and is an 
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ate on the high speed shaft and 
small lathes and milling ma- 
chines on the low speed shaft. 

Small countershaft hangers 
and supports are readily made 
of standard pipe fittings, as 
shown. The base of the hang- 
ers are floor flanges into which 
are screwed lengths of pipe to 
serve as uprights. To these are 
fastened pipe tees, which are 
converted into bearings by 


pouring Babbitt metal into 
them after the shaft is properly 
alined and the lower opening 
plugged with paper, clay, as- 
bestos or other substance to 





prevent the babbitt from filling the pipe. 
Cardboard disks are cut and slipped over 
the shaft and clamped in place to form 
dams for holding the babbitt in place. 

The pouring is done through a %-in. 
hole drilled in the top of the tee, and later 
an oil hole is drilled through the same place. 
To prevent the babbitt from sticking to the 
shaft, cover the shaft with thin tissue 
paper, the paper first being well soaped. 

The installation illustrated in Fig. 1 is a 
good one for the woodworker’s shop. The 
shafting arrangement is such that one short 
shaft reaches all the small tools, while the 
long shaft, beneath the bench, takes care 
of the bench saw and jointer. The drive 
from the motor to both shafts is vertical, 

the power being applied only 





to one shaft at a time. The 








different shaft speeds are ob- 
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tained by using a pulley twice 
as large on one shaft as on the 
other. 

When two shafts are placed 
on top of the bench, a number 
of different speeds are possible, 
and, if desired, the more im- 
portant machines can be 
equipped with a tight and loose 

(Continued on page 117) 
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Pr “XO BE able to design and apply sten- 
cils is a most valuable accomplish- 
ment for the home worker, and one 

worth mastering. Stencils can be used for 

ornamenting many kinds of painted, 
enameled, and stained work, and will serve 
alike for decorating small pieces of furniture 
and large plaster or wallboard surfaces. 

There is nothing difficult about the process 

and the only precautions necessary are to 

choose appropriate designs and harmonious 
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The Secrets of Successful Stenciling 


By P. A. Daschke 


stenciling, and the spaces are as much g 
part of the design as lead binding on art 
glass is part of its artistic effect. This is 
illustrated at G, where the fret is given the 
appearance of being mitered at the corners; 
at E, which resembles a mosaic setting, 
and at F, which shows a continuous run- 
ning figure, the ties forming a background 
setting like mosaic or inlaid work. In this 


way may be prepared all sorts of artistic 
(Continued on page 122) 
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Easily cut straight-line borders offer endless 
possibilities for the home decorator 





colors and so avoid the cheap effect that 
indiscriminate or over elaborate use of 
stenciling is apt to create. 

The simplest stencil element is a straight 
line A, Fig. 1. Simple Greek fret borders 
and other line designs, B, are easily drawn 
by ruling the paper into small squares or 
using cross-sectioned paper, which may be 
obtained at any stationery or art store. To 
stencil a continuous running design of this 
kind, it is necessary to cut two stencils in 
such a manner that the lines overlap by one 
square, so as not to leave any gaps, as at 
Cand D. 

The usual practice is to cut only one 
stencil and leave spaces or ties to be filled in 
later. The proper way is either to overlap 
stencils or to have the ties form part of the b 
ornament, so that no filling in with a brush 
is necessary. The latter is the true art of ( 








Wall atterns 
and gold sten- 
cil for a ma- 
hogany table 


Wind and Wheel Drive This Speedy Ice Bicycle 


HRILLING and yet comparatively safe 
= is the new winter sport of bicycling on 

E the ice. The machine is equipped with 
skis and a jibsail, so that it is really a high speed 


scooter. 


Three or four machines make possible 10- or 20- 
mile races around a one-mile circular track. There 
is just enough pedaling to keep the rider from being 
cold without the necessity for sufficient exertion to 
tire him. Although the scooter is intended for use on 
ice, the skis will support it on hard packed snow 
roads and will allow a speed of from 15 to 20 miles an 
hour; but more effort has to be put in the pedaling. 


No cutting or dis- 
figuring of the wheel 
is required in the con- 
struction of thescooter. 
In place of the front 
wheel, two parallel 
skis are attached by 
means of a center bar 
to the front forks and 
are controlled through 
the handlebars for 
steering. These skis 
orrunners are 34 by 
3/16 in. steel strips, 
344 ft. long; the braces 
are %%-in. steel rods. 
A wooden cross 
member on the for- 
ward end supports 
the jib sail boom. The 
sail is triangular, 44 
ft. wide on the bot- 
tom and 4 ft. high. 
The boom is hickory 
or other hard wood 
4% ft. long and tapers 
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By George A. Luers 
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The parts of the scooter attachment and how they are added to the bicycle frame 





from 1 in. in diameter at center to % in. at 


iaieniistinsicas The material for the sail is either canvas or closely 
———— A crimped wire span above the 
handlebars provides several places for attaching the 
top of the sail with a snap hook. The sail can - 
readily be furled when the scooter is to be pedaled 
against the wind. The swivel joint of the boom at 
the skis is stiff, but will move at a tug on the sail. 
The rear ski or runner is a light bearing skid, 
which may be adjusted so as to be only a frac- 
tion of an inch above the wheel. 
mentary runner is for use on snow and prevents 


This supple- 


the wheel dropping 
below the surface; so 
that it also steadies 
the traveler’s position 
when riding across 
ruts and tracks. 

If desired, this run- 
ner may be adjusted 
so that the rear wheel 
is clear of the ice, as 
shown in the _illus- 
tration, somewhat ex- 
aggerated for the 
sake of clearness. The 
scooter then depends 
entirely upon wind 
and sail for propul- 
sion. The attach- 
ment is somewhat 
like a bicycle stand 
and is secured at the 
rear hub. The tie 
bars are \-in. steel 
rods with simple 
clamps to allow ad- 
(Continued on page 121) 





Februa 













—maeeeaeeanwnat 





ha 

art 
is is 
the 
ers; 
ing, 
‘un- 


this 
stic 


Re “np — 


Fal 


wm oe 


SSS ewe et Ol le ee! hl 





February, 1923 








EE 


’ Why thousands 


of radio owners 


saauussivensausissteneeuneeenstises steseittssssssteresessnsesssceveatessesesceseessasianteneeseasesnsceetst 11 Mee Mr i ccc 
7 


7O072 





79 







SS x 
e , willy are IG 
tae J Tveg 


| 
| 


PHILADELP Hid 











a 






Demand Philco Batteries 


No frying, cracking battery noises. No frequent, troublesome tuning 
in. And they last longer, demand less care and give longer service per 
charge than any other radio batteries ever built. 

What’s equally important, there’s no waiting for initial charging—no 
paying for battery life and current lost on the dealer’s shelf. Their life 
starts when you pour in the Philco Electrolyte—not months earlier at 
the factory. 

Philco Drynamic Radio Batteries are built by the makers of the 
famous long-life, high-powered Philco Slotted-Retainer Batteries— 
standard for automobiles, mine locomotives and other heavy-duty 
services. 

You’ll want to know more about these remarkable radio storage bat- 
-teries. See your radio dealer—the nearest Philadelphia Diamond-Grid 
Battery Service Station—or fill out the attached coupon and mail to us 
at once. 


RADIO DEALERS —Philco Drynamic Batteries let you into the storage 
battery business on a package goods basis. No acid sloppage, No charging os 
equipment. No batteries going bad in stock. Wire or write for details. 


Philadelphia Storage Battery Company, Philadelphia Poe 
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Better Shop Methods , 


How Expert Mechanics Save Time and Labor — 








Making Accurate Measurements with Simple Tools 


success or failure of the mechanic, 

especially the machinist, that of 
accurate measurements is the most im- 
portant. In large manufacturing plants, 
where interchangeable parts are produced, 
the demand for accuracy is met largely in 
the toolroom by expert design and 
workmanship in jigs, fixtures, and 
gages and ordinary methods of meas- 
uring are scrapped almost entirely. 
But, in the jobbing shop and the ex- 
perimental department, where it does 
not pay to make gages for a single job 
or for a few pieces, accuracy in meas- 
uring finished surfaces depends upon 
the skill of the individual workman. 

The difference between good and 
bad measurement is often simply a 
matter of common sense. Even very 
common tools will give surprisingly 
good results if properly handled. 

A friend of mine is an inspector for a 
large machine tool company that sublets 
quite a bit of heavy work. He goes to the 
various plants working on the contracts and 
inspects the finished product before it is 
shipped. His tools for this important work 


O' ALL factors that determine the 












BEND_—__ GLASS 
\ 
POINTER 
PLAN 
SPRING = } REAR 


TRAMMEL STICK 


WEIGHT IS SUPPORTED 
BY BOTH ENDS 


THE STICK MUST BE HELD IN SIMILAR MANNER WHEN 
MEASURING WORK 








BRACING A LONG TRAMMEL STICK 
Scale microscope and trammel sticks 


consist of a pair of 8-in. inside and a pair of 
8-in. outside calipers, 12-in., 6-in., and 
3-in. steel rules, and a reliable 50-ft. steel 
tape line. Of these, the tape line is used the 
most. His methods are simplicity itself 
and I have seen him check up the square- 
ness of two right-angle faces with a tape 
line, using the time-honored 6-8-10 rule. 
Ordinarily, if all of John’s work can be 
expected to be a trifle large and if all of 
Jim’s tends to be small, the reason is that 


By Joe V. Romig 





each has his individual opinion of the proper 
amount of the line or graduation to include 
when setting his calipers or of the proper 
lightness or heaviness of their touch. 

When plain calipers are used, often they 
are set either too tight or too large because 
the workman does not take pains to look 
squarely at the scale from a point precisely 
opposite the mark at which the tool is to 
be set. 

To set calipers to a close degree of accu- 
racy, a magnifying glass should be used. 
The simple attachment illustrated is de- 
signed to slide on a 6- or 12-in. steel rule. 
It is of thin brass, the glass being mounted 
over the pointer at the proper focal dis- 
tance. The attachment is. held in place by 
the lower spring so that it may be moved 
readily and yet will remain wherever set. 


Leg and Micrometer Calipers 


Even then, with a properly set caliper, 
the difference of the individual touch of the 
mechanic in applying the tool to the work 
will cause a variation in the measurements. 
To measure with an outside caliper, one foot 
should be held against the lower sur- 
face of the work, while the other foot 
is passed over the top, swinging or vi- 
brating sideways, in order to locate the 
point directly opposite. When the foot 
will vibrate about 1/16 in. with a light 
scratchy feeling, the touch is correct. 
Likewise, on inside measuring with cal- 
ipers, the feet should touch in the same 
manner. 

Micrometers, particularly those with 
ratchet stops, give far more uniform results 
in measuring, and the individual variation 
of touch is reduced to a minimum. This is 
due partly to the flat, parallel faces of the 
anvil and spindle ends, with their large con- 
tact on the surface of the work. 

A handy tool for the machinist in meas- 
uring bores, which will give better results 
than a pair of inside leg calipers, is the 
inexpensive telescopic pin gage illustrated. 
When used in conjunction with an outside 


micrometer, it measures with the exactnegg 
of an inside micrometer. The smallest too} 
of this kind has a range of % to 34 in. and 
the largest from 31% to 6 in., with inter. 
mediate sizes between. 

Many errors in measurement are made 
through the carelessness of the machinist 
in handling his trammel stick. 
Trammels should be held alike when 
setting and measuring; that is, the 
support should be in the same place, 
as any shifting of the position of 
support will surely spring the beam 
and give a false reading. 

For measuring on heavy work, the 
handiest thing of all is the steel tape 
line. If not guaranteed accurate by 
the manufacturer, this should be 
checked against an accurate scale by 
laying the tape on a 4- or 5-ft. scale 
and comparing thé graduations with 
a microscope. Stretched tightly 
across the bore of a large casting, or to the 
opposite sides of a flange, the tape will give 
accurate readings directly. 

For the measuring of large outside diam- 
eters, the tape line is used 6n the circum- 
ference which, being a little more than three 








A- Correct Way 

B- Wrong -Sefting 
too large 

C- Wrong~ Setting 
too small 























Telescopic pin gage (above). 


Setting 
calipers (below) 


times the diameter, will reduce any error to 
one third. 

As the graduations of the tape line must 
be placed outwardly when measuring the 
circumference, it stands*to reason that an 
allowance must be made for the thickness 
of the tape line itself. In other words, the 
circumference shown on the tape line is 
divided by 3.1416 and from that is sub- 
tracted twice the thickness of the tape. 

It is worth while for the mechanic to 
increase his assortment of measuring tools 
whenever possible in order to have the 
assurance that he can handle any measur- 
ing job brought to him. Besides the usual 
outside and inside micrometers, there are 
many special calipers, scales, scale holders 
and gages. 
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Dau Pont makes powder—not shells. 
Du Pont Powders are loaded in every 
brand of shell. The name “DU PONT” 
or “BALLISTITE”, printed on the car- 
ton and the top shot wad, tells you 
what powder you are shooting. Specify 
the powder when you buy the shell. 


E. I. DU PONT DE NEMOURS & CO.,, Inc. 
Wilmington, Delaware 


STANDARD LOADS of 
=U POND 
sHoTcuN “YU! POWDERS 


DUPONT (Bulk) SMOKELESS 


se 12 GAUGE 072 ||16GAUGE oz ||20GAUGE oz ance 
Kind of Game |} DRAMS SHOT|| DRAMS SHOT] DRAMS” SHOT! ali GaucEs 




















Turk * 

Geese” 3% |r] 2% 11] wm 1%) 284 

Brant 4in fli 

Large Ducks | 3% |I-%ll 2% | 1] 2% | % london 

Medium Ducks 
rouse 

PrairieChicken| 3% [I 2% 1 % 1% 


Squirrels 
Rabbits 3 |1] mm 11] m [xl 6 


Small Ducks 
ramenoiga” 
igeons 

Daves 3% jl%) WM 1 Mm 1% 7% 


Quail 3 1 WwW 1 1% 1% 8 
Snipe : 
Woodcock 
Shore Birds % 


Reed Birds 3 1 W% ] 1% |%| 10 
Trapshooting|| 3 1%] 2% 1 Mm |%i 7% 


BALLISTITE (Dense) SMOKELESS 

If BALLISTITE (dense) Powder is desired order by grains. 
Acomparison follows of Bulk and Dense Loads: 

DRAMS GRAINS DRAMS GRAINS 


3'4 equivalent to 2'4 equivalent to 20 
3M = i V4 “ - 18 
3 ve ° 24 2 ° - 10 
™% ‘ ° ye: 1% ° ° 

* In 12-Gauge loads only, use No.2 Shot. 
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Dealers everywhere carry these standard loads of 
du Pont Powders, because they have found that @ 
great majority of their customers demand them. 


We do not feel it necessary to 
“sell” any man on the quality of 
, du Pont Powders. We do wish 
to point out that, to get du Pont 
safety, accuracy and reliability, 
you must find the namedu Pont 
or Ballistite on the top shot wad. 


SHOOT DUPONT POWDERS 


apiD——— 
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Do It Yoursel 
With a 


ICHOLSON 


IN the hands of a mechanic or 
amateur user of tools, the right 
file is essential for quickest, surest 
and most satisfactory results. 

























Nicholson Files are of but one 
standard quality —the highest — 
though made in several thousand 
kinds. The name NICHOLSON 
on the tang is known wherever 
tools are used as the mark of a 
perfect file. 


















BE SURE THE NAME 


NICHOLSON 


IS STAMPED ON THE FILE YOU BUY 














1, Sharpen your skates with a NICHOLSON 
8 inch Mill Bastard File. 

2. Use a NICHOLSON File of the shape and 
fineness required for Radio construction. 

3. Sharpen your saw with a NICHOLSON 
Slim Taper File. 

4. Keep a NICHOLSON Tungsten Point File 
in your Automobile Tool Kit. 


| NICHOLSON Fite @ 
PROVIDENCE ,R.I., y.s.ak 
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BETTER SHOP METHODS 





Nested Steel Trestles Sustain 
Heavy Overloading 


Bip advantages distinguish the type of 
trestle illustrated from those usually 
seen in shops where heavy loads have to be 
supported. The legs are so spaced that 
they are not opposite each other and the 
trestles therefore will nest together. This 


STEEL PLATES RIVETED 
TOGETHER 





The trestles can be crowded together for 
storage or holding heavy weights 


permits many trestles to be stored away 
in a corner of the shop or in a truck for 
transportation. 

An even more important feature is that 
these trestles, which were devised for use in 
structural steel fabricating plants, will 
sustain enormous loading when they are 
placed close together. 

The trestles are steel plate riveted in 
sections, although wood can be used.—E. S. 





Holding the Soldering Iron 


@ A certain plant manufacturing cream 
separators there is considerable solder- 
ing to be done, and tospeed up the work the 
scheme illustrated was devised. Its sim- 
plicity is its chief 

advantage. SECTION OF 


Thegas heated Fume p:. 
iron formerly "°° \S 
used ‘was dis- Lg 
carded and an 


electric iron sub- 
stituted. Instead EdpERING none HOLDER 
of the worker = =z 
holding the iron, 
an iron stand was 
fastened to the bench at the proper angle. 
This allowed the operator to use both 
hands. A hood was placed over the iron 
to carry off the soldering fumes. 
Much better work is possible by this 
method, which can be adapted for use in 
many cases where much soldering is to be 
done.—J. H. MOORE. 












Locking Jigs and Fixtures 


ON JIG and fixture work I often use the 
quick acting nut illustrated. It is a 
great time saver and does not take as long 
to make as many another locking device. 
To tighten or loosen this nut, it is neces- 





A quick-acting nut 


sary to give it only a quarter turn and it 
then can be lifted off. This saves the time 
of unscrewing. 

Both the screw and the nut are cut away. 
The lead or pitch of screw thread should 
be coarse and both screw and nut should 
be hardened if the clamping device is to be 
put to much use.—H. P. BOETTCHER. 
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THE SIXTH SENSE OF INDUSTRY 


Temperatur 
Control Ca pet 


If a sense of “feeling” 
ruled the Rubber Industry! 


UPPOSE that raw rubber, taken 
from the initial softening vats was 
judged for pliability entirely by its 
“feeling’’ instead of the workmen’s 
knowledge that the time of soaking 
and the water temperature was cor- 
rect! Suppose that after passing 
through washing mills and rollers it 
was taken from thedrying rooms when 
the men “judged”’ it was dry enough 
—instead of the time and tempera- 
ture being exactly regulated! Sup- 
pose the result of the great kneading 
mills was guessed by feeling, instead 
of ‘further exact heat control. Or 
that vulcanization—that all impcr- 
tant process—had accurate heat con- 
trol left out and the elasticity or hard- 
ness of the vulcanized product had 
to be judged by sense of touch alone! 
Truly our rubber belting, automo- 
bile tires, rubber heels, moulded 
goods, combs, fountain pens, but- 
tons, insulation, ballons, matting, 
storage batteries, and some thirty 
thousand other rubber products 
would be undependable and their life 


and usefulness an unknown quantity! 

But sense of touch alone does not 
rule in the ‘‘bakeshop”’ that is really 
the modern rubber factory. Into the 
rubber industry enters that vitally 
necessary ‘‘sixth sense’’—Tempera- 
ture Control—supplied by the accu- 
racy of Seoe Temperature Indicating 
and Recording Instruments. In great 
rubber factories everywhere feos 
Temperature Instruments are ac- 
cepted as the standard of accuracy. 


Manufacturers 


_ What do you make? What is your 
problem of applying the ‘‘sixth 
sense’ to your processes? For every 
process of heat control—in any in- 
dustry—there is a type and style of 
instrument in the Sees line, embrac- 
ing as it does over eight thousand 
varieties. 

Write us, and literature on any in- 
strument or type of instrument will 
be sent promptly. And our experts 
will advise you in its application in 
your plant. 





TYCOS in the Home 


Beos Wall Thermometers Tycos 
To help you maintain a 
temperature in your house 
conducive to good health. 


Stormoguide 


with dependable accu- 
Foe a racy. 
Quality Compasses 
To show you the right Tycos Fever Thermometers 
way in unfamiliar A necessity 
country. home, 


Your dealer will show them to you. 
on any of the above. 


Forecast the weather 
twenty-four hours ahead 


in every 





Dycos Office Thermometers 
An aid in promoting 
human efficiency. 


Dyeoe Bath Thermometers 
To enable you to get the 
most good from your bath, 


Tyco Home Set 
Bake Oven Thermometer. 
CandyThermometer. Sug- 
ar Meter. The secret of ac- 
curate regults in cooking. 


Tycos Hygrometer 
To enable you to keep 
the humidity of the atmos- 
phere in your home cor- 
rect at all times, 


Ask us, on a postal, for booklets 


















TYCOS and the MEDICAL Profession 


Zyeos Sphygmomanameter, Pocket and Office type. 

Jeoe Urinary Glassware. 

Zece Fever Thermometers. 
Bulletins on Request. 


Taylor Instrument Companies 


Main Office and Factory 


ROCHESTER, N. Y., U. S. A.” 





Canadian Plant 
TYCOS BUILDING, 
TORONTO, 

(is CANADA 
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Secs Optical Pyrometer 


ycos lemperaturelnstruments 


INDICATING - RECORDING °- CONTROLLING 














The Practical Man’s Car 





for Economical Transportation 


/ 


] 


The quick success of the Chevrolet Utility Coupe has proved 
how accurately its designers gauged the transportation 
requirements of the average busy man or woman. 


This fully equipped, modern car combines day-by-day 
reliability, remarkably low operating costs and the lowest 
price asked for a Fisher Body automobile. 


The mammoth rear compartment is especially attractive 
to the man who is always moving tools, mechanical equip- 


ment, models, etc. 


Any Chevrolet dealer will be glad to show you its excep- 


tional engineering features. 


Prices F. O. B. Flint, Michigan 


SUPERIOR Two Passenger Roadster - - + + «- « $510 
SUPERIOR Five Passenger Touring - - - + + « - 525 
SUPERIOR Two Passenger Utility Coupe - - - - 680 
SUPERIOR Four Passenger Sedanette - - - - «- - 850 
SUPERIOR Five Passenger Sedan - - . + + « © « 860 


SUPERIOR Light Delivery 


SIGS. 6) so <6 os 510 


Chevrolet Motor Company 


Division of General Motors Corporation 


Detroit, Michigan 


There are now more than 10,000 Chevrolet dealers and service 
stations throughout the world. Applications will be considered 
from high grade dealers in territory not adequately covered. 











As Necessary as Your Pliers 





| peeknage a you finish the job know if it will 
pass inspection. The ‘Electricians’ Wiring 
Manual” will tell you. It is written by an 
electrician for electricians. To the man who 
wants to be sure of his work before inspected the 


Electrician’s Wiring Manual 


is as essential as his pliers. 

Every wide-awake electrician, wireman, con- 
tractor, and the man who does his own electrical 
work around the home should have a copy of the 
“Electricians’ Wiring Manual’’ in his kit. The 
apprentice by following its directions, may be- 
come an intelligent wireman able to give 
promptly reliable installation data. The Man- 
ual may save you 100 times its cost. 

The 448 pages in the manual are filled with formulas. 
tables, practical hints—and 414 diagrams and illustrations, 

Price, prepaid, only $2.50 


Popular Science Monthly 
225 West 39th St., New York City 





Popular Science Monthly 











THE HOME WORKSHOP 








‘SHow I Got that Better 
Job’’ Contest 


F°® the three best contributions or 
letters on the subject, “How I 
Got that Better Job,” Popruar 
SCIENCE MONTHLY is offering a first 
prize of $30, a second prize of $20, 
and a third prize of $10. 

Each contribution should be a first 
person narrative of shop experience 
that may help or stimulate mechanics 
to achieve better workmanship through 
improved methods or the application 
of novel ideas. Pencil drawings should 
be made to explain any obscure points, 
and if photographs are available to 
illustrate any phase of the article, they 
also should be included. Contribu- 
tions may be any length up to 3000 
words. They must be submitted on 
or before February 20, 1928. 

An idea of the sort of article desired 
can be obtained by reading “How Do 
You Grind Your Tools?” by Joe V. 
Romig, on page 80 of the January 
POPULAR SCIENCE MONTHLY. 

The contest will be judged by the 
Board of Editors of this magazine, and 
announcement of the prize-winners will 
be made in the May issue. 

Address contributions to Editor, 
Better Shop Methods, POPULAR 
SCIENCE MONTHLY, 225 West 39th 
Street, New York. 











Battery Repair Table Revolves 
on Repairman’s Bench 


REVOLVING table is a useful addi- 
tion to the battery repairman’s bench. 
By being able to turn the battery in any 
position, the repair work is considerably 
simplified, especially such operations as 
soldering terminals and ‘‘pitching’’ shut 
the jars. 
A hardwood board is cut a trifle larger 
than the outside dimensions of the batteries 


"HARDWOOD TOP 
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PIPE 


NUT 
The revolving table and details of swivel 
support 
ordinarily handled, and is mounted on a 
14%-in. pipe flange. The 3%-in. nuts of the 
stove bolts, which connect the two, are let 
into the surface. The base consists of two 
other flanges, the threads of which have 
been bored out to a sliding fit over the 14- 
in. pipe that forms the standard of the re- 
volving table. One of these flanges is 
mounted above and the other beneath the 
top and the two are bolted in position with 

long 3%-in. bolts.—E. L. F. 





Work that has been held in a magnetic 
chuck usually retains some of the magnet- 
ism. If no demagnetizer is at hand, and the 
character of the work will permit, a sharp 
blow on the floor will serve to remove the 
magnetism. 
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100,000 People in America 


Have Been Benefited by Reading Coué’s Book 


All The Marvellous Cures Through Emile Coué’s 
Method of Conscious Autosuggestion in Europe 
Were Accomplished by His Patients Following 
This Book Gives These Same 
Personally Uttered Instructions, Simply, Directly And 
Clearly, And Thousands of Americans Are Now Applying 
Them Daily With Amazing Results. 















Coué’s famous 
formula is being 
repeated daily in 
twenty languages 


HE world today is ringing with the name 

of a modest little Frenchman who has 

given glorious health, vital strength 
and abiding happiness to more people than 
perhaps any other living man—and for all 
this remarkable service he has taken no fees. 


Many who were unconvinced and skeptical 
have tried Coué’s methods at first as an 
experiment. Then, conscious of its good 
effects upon their physical and mental well- 
being, they have persisted in their efforts 
and gained complete freedom from many ills 
and disorders which had been troubling them 
for a long time. The letters printed here 
are from people who had been greatly helped 
by .this book and who have insisted upon 
expressing their appreciation and joy. These 
are only a few from the scores that have come 
to us unsolicited. 


Why Coue Wrote This Book 


Crowds of people daily besiege Coué’s home 
in Nancy, France, where he gives free treat- 
ment to all. But, realizing that he could 
expect to see personally only a comparative 
few of the millions all over the world, who can 
be helped by his methods, Coué has, at our 
request, with infinite care written out in de- 
tail his complete instructions, showing just 
how anyone can apply his methods for regain- 
ing or preserving health. The remarkable 
quality of these instructions, upon which 
everyone comments, is the fact that they are 
so plainly given that one reading gives a come 
plete understanding of his method and opens 
the door to a new life for thousands of people. 
THERE IS LITERALLY NO MAN OR WOMAN 
LIVING THAT THIS BOOK CANNOT HELP. 

You can accomplish for yourself what thou- 
sands of others have by following the simple 
instructions in Coué’s own book: 


SELF MASTERY 


Through Conscious 


AUTOSUGGESTION 


This Bé6ok not only contains a complete 
exposition of his theories and methods with 
thorough instructions, but also gives in detail 
some of his amazing cures which he has 
achieved for many people. 


His Instructions. 








“Day by 
day, in 
every way, 
I am get- 
ting better 
and better’”’ 


YOU Can Do What These 
People Have Done 


“T have been troubled with stomach and bowel 
trouble for four years, sometimes incapacitating 
me from my daily avocation until I began to 
understand and practice the formula given by 
Emile Coué. I am well now and gaining weight 
and happiness all the time. For four years I ate 
only certain kinds of food. Now I eat any kind 


that crave.” afr. A. M.D., Ft. Smith, Ark. 


“Words cannot explain my happiness and joy. 
The doctors have been wanting to operate on 
me for nine years for a growth in the neck of my 

ladder. . . . after receiving Emile Coué’s book 
and aoelving his method, all the inflammation 
is gone and the growth is also going away. I was 
having serious trouble with my eyes, which has 
also almost gone.” Mrs. A. B.C., Quincy, Ill. 


“*For years I had a spinal curvature and I 
had given up hope of a cure, two or three 
bones being misplaced, making a hollow in 
the back. I hardly know how to explain it. 
Iam very thankful to Dr. Coue to ind that 
Pd spine fis straightening and the hollow has 
filled out. Mrs. F.C. D., Poplar Hill, Md. 


“T have had an almost complete healing from 
a chest pain that for years has given me the most 
terrible suffering—almost a death cg ag 
ever I would go up steps or walk hurriedly. I 
began to use the mental suggestion of the great 
scientist, Dr. Cou6, as soon as your book came 
to me.” Mrs. C. H. W., Mansfield, O. 


“Emile Coué’s method is the most effective 
of any I have tried. In its simplicity it works 
wonders. I cannot begin to express the torture 
of my body and mind which I suffered. Now, I 
am happy to say I am well and at peace.” 

Mrs. J. D. T., Charleston, W. Va. 


“Emile Cou€’s book has meant to me a source 
of Inspiration, a living fountain of Light and 
Life.” Mr. J. F., Pittsburgh, Pa. 


**It is the most remarkable and wonderful 
book I know of. It has not only cured my 
many physical ills, but better still, it has 
given me an understanding of myself. lam 
deeply indebted to Dr. Coue for the knowl- 
edge of the conditions necessary to Self 
Mastery, for I have apparently doubled my 
mental and physical efficiency.”’ 

r. L. P. D., Lyme, Conn’ 


' “The benefits I have derived from this book 
have simply been marvellous. Before readin 
Dr. Coué’s book I was constantly brooding a 
very melancholy. Now everything again seems 
bright and I am enjoying life as I haven't before 
in thirty years.” 

Mr. H. G. S., Oconomowoc, Wisc. 


“‘That little book is a revelation even to one 
who has spent the best part of his 77 years in 
psychology andit opens a new era of great 
possibilities.’’ 

Mr. G. J. O., Los Angeles, Cal. 


“Emile Coué’s book is a godsend to suffer- 
ing humanity, especially for nervous people. 
I have cured myself of worry and hurry and 
nerves of all kinds, until em thanks to 
God and M. Coué I am a well and happy 
woman.” Mrs. C. A. B., Marshall, Texas. 











The remarkable effectiveness of Coué’s 
method lies in its complete simplicity. 
It does not advocate any complicated 
system of diet, medicines, exercise, 
straining of the mind or forcing of the 
will. It reduces to simple formulas 
the great and powerful laws of mental 
action in such a way that everybody 
can understand and use his method 
with immediate results in curing bod- 
ily ills, correcting nervous disorders, 
strengthening character, eliminating 
fear and in building up in general an 
abundant reserve of physical and men- 
tal health. 


Autosuggestion is an instrument that all of us 
possess at birth. Its use as taught by Coué is based 
on the power of the sub-conscious mind. The sub 
conscious is a force which has too long been nege 
lected in its possibilities for physical and mental 
health. Physicians and others have long recog- 
nized its importance but it has remained for Coué, 
the modest French scientist, to simplify its prin- 
ciples and laws making them practical and vitally 
effective so that anyone can use them. Coué shows 
definitely how you can command the forces of the 
sub-conscious to work for you according to your 
individual requirements. 


The secret of Coué’s method 


is just that it helps to lull the conscious mind into 
a drowsy state and allows the suggestion of im- 
proving health and power to sink its roots deeply 
into the unconscious, getting it to accept ideas of 
health and success. All the forces of your being 
will then be directed to achieving these ideas with- 
out ordeal or effort by merely with the pleasurable 
sensation of good work being well done. 

Science has only,lately discovered some of the 
truths about the unconscious mind. Coué stands 
out today as the man who has invented an ingenious 
method of putting its secrets at the disposal of us 
all. He has presented men with a new key to the 
inner storehouse of vast powers of vitality. The 
scapes 4 of this method is being attested to 

y an ever increasing host of believers. 

Lord Curzon, Foreign Minister of Great Britain, 
and Lady Beatty, foremost English hostess, were the 
first world prominent people to be cured by Coué. Lord 
Curzon suffered from a particularly serious case of in- 
somnia of long standing, which the best og my of 
England could not cure or relieve. Both these im- 
portant personages made public acknowledgements of 
their cures, giving Coué full credit. There are hundreds 
of other prominent people who have been cured by Coué 
but who Bove no wish to make the matter public. 

Luther Burbank, the famous botanist, has written 
the following tribute, which is impressive: ‘Emile Coué 
meriva our joyous admiration, universal love and immortal 
thanks for his wonderful emancipation proclamation con- 
tained in his book.” 

Dr. Frank Crane, whose famous editorials reach 
millions of people daily and who is one of the most im- 
portant forces of public opinion, said recently: “Emile 
Coué helps people to get well by Autosuggestion.” 

Henry Ford, the hard-headed apostle of common 
sense, said in a recent interview: “I have read Coué's 
philosophy; he has the right idea.” 

Chauneey M. Depew says: “There is truth in the 
Coué gospel.” 

Just $1.00 (no other payment) will bring you this book 
giving complete information how to use é's methods. 
Whether you are sick or not you can benefit by this in- 
formation as it will contribute in many ways to making 
your life richer and happier. : 

Send for this book TODAY! Mail the coupon belew 
Se SE A EE ones Se 


AMERICAN LIBRARY SERVICE 
500 Fifth Ave. Dept. 38B New York City 


You may send me Coué’s Method. “Self Maste 
Through Conscious Autosuggestion,”” postpaid. 
enclose $1.00 in full payment 
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to every mechanic. 4a 
interested in fine tools — 


VERYTHING points to an unusually busy year for me- 
chanics and machinists. Now is the time to look over your 
kit and see what tools you need to handle every job right, 


The new Starrett Catalog will help you. In addition to the pre- 

cision tools used in every machine shop for the past forty years, 

this new Catalog and its Supplement contain complete de- 

scriptions of all the latest improvements brought out by The 

L. S. Starrett Co. The convenience and utility of these handy 
new tools will amaze you. 


It pays to keep posted on the newest tools— 
you can do it by simply mailing a post card to 
The L..S. Starrett Co. Ask for the Starrett 
Catalog No. 22 W and Supplement: They list 
and fully describe more than 2100 fine prect- 
sion tools. They will be mailed 
promptly—FREE. Write today. 


THE L. S. STARRETT CO. 


The World s Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 


ATHOL, MASS, 











HACK SAWS 





NO OL2A 


Use Starrett Too 
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Engine 

i. ahead, “More and cheaper power with the new 
9-inch 1923, OTTAWA 

swing, Model J Throttle Governor Kerosene Engine 
2% ft. b= "Mechanically Operated Valves and 
bed. o 4 as i improvements. Direct 


it Manufacturer’s 
—write today. 


iT : OTTAWA MFG. CO. 
a JN ey), 19517 King Street, Ottawa, Kane, | 
i Desk 1951T Magee Bidg., Pittsburgh, Pa. 










$225 


Inventors and Mechanics—here is a compact, 
; trouble-proof lathe—instantly ready to help you 
|) | turn out small parts with an accuracy of 1/1000 
! § of aninch. Can be installed on your workbench. 


Has semi-quick change gear and automatic cafety Ten Years of Outdoor Sport 
ices. i i ed lengths to 5 feet; also ° : s 

geet A. ~ t pone ad slichti Fhe nay cng That's what the genuine Evinrude Motor offers youand 
with inches g& al ghtly hig D our family. Saves time and oar-work. Best of pals on 
Write at once for your FREE copy of the MON- unting, fishing or camping trip. See the Evinrude at your 
ARCH Lathe catalog. MONARCH Lathes are hardware or sporting goods dealer. Or write for catalog. 
built up to 30 inches swing. Evinrude Motor Co., 805 Evinrude Building Milwaukee, Wis. 
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Better Work and More of It 


—these are the results obtained to an amazing degree by hundreds of users of 


Boice Junior Bench Saw 


A wonderfully practical, compact, all 
metal machine designed for accurate 
and speedy sawing, ripping, groov- 
ing,etc. Cuts 1%" stock. Dadoes 
&%"' deep and 5%"' wide. Driven by 
¥% or %h.p. motor. Special saws 
| > cut type-metal, bakelite, brass, etc. 
| Portable. Attaches to lamp socket. 
Write for descriptive literature on 
the Junior Bench Saw, 4” Jointer, 
14” Bench Band Saw, Bench Drills, 
Motors, and larger Bench Band Saws. 


| W.B. &J.E. Boice, Dept. P.$.2,114.23d St., Toledo, Ohio 
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BETTER SHOP METHODS 





What Tools Can You Lawfully 
Make? 


A YERY practical tool user and all of our 
readers who are interested in inven- 
tions or in patents on new tools, or improve- 
ments on old tools, will find illuminating 
a recent experience of POPULAR SCIENCE 
MONTHLY. 

On page 92 of our December, 1922, issue, 
a contributor described a planer gage with 
several useful features, constituting an im- 
provement on gages of this type commonly 
in use. So novel a device did we believe this 
to be that, in the interests of our readers 
and at considerable expense, we prepared 
blueprints to facilitate the construction of 
the tool. 

It developed later that the L. S. Starrett 
Company, of Athol, Mass., has a broad 






































A useful planer and shaper gage made by 
the L. S. Starrett Co. under patent 
No. 1,202,114 


patent that not only covers the well known 
planer gage it manufactures, illustrated on 
this page, but also protects that company 
on any other gage of the type represented 
by that tool. Under the patent laws, there- 
fore, no individual may make, even for his 
own use, the improved planer gage de- 
scribed in the article mentioned, without 
license from the L. S. Starrett Company. 

When a patent is granted by the United 
States Patent Office, the drawings that 
form a part of it are published and may be 
reproduced and described by any maga- 
zine. It is not lawful, however, to make 
the patented article without permission 
from the owner of the patent. 

For this reason POPULAR SCIENCE 
MONTHLY publishes in the Home Work- 
shop and Bétter Shop Methods depart- 
ments instructions for making only such 
devices as are not patented. 

It is needless to say that POPULAR SCI- 
ENCE MONTHLY would not have published 
the improved planer gage design, excellent 
as it is, if it had known of the patent rights 
of the L. S. Starrett Company, and we have 
therefore withdrawn the offer to supply 
blueprints. Neither did the toolmaker 
who designed and made the improved gage 
happen to know of the existence of the 
Starrett patent (later called to our atten- 
tion as No. 1,202,114; granted October 24, 
1916, with broad claims covering such 
tools). 

The difficulties of improving various 
tools and processes without infringeing on 
the rights of owners of previous patents 
are obvious, but the inventor of an improve- 
ment on a patented device will generally 
find that reputable, establi hed manufac- 
turers of tools encourage new ideas and give 
fair treatment to those who submit such 
inventions to them. 

It was to stimulate the development of 
labor saving and time saving ideas that the 
Better Shop Methods Department was 
founded and its aim is to pass along these 
ideas for the benefit of the other fellow. 





Popular Science Monthly 
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BETTER SHOP METHODS 


Dual Toolposts Will Speed Up 
Production of Bushings 





T° INCREASE production in bushing 
work or in turning parts of the general 
shape of a bushing, the lathe tool mounting 
illustrated is an expedient of value. The 
work is accomplished with a single tool 
set-up and only the stock and steady rest 
are moved to repeat the operation after one 
bushing is finished. In application this 


TURNING OUTSIDE AND 
BORING INSIDE JOINTLY 


TURNING TOOL 
CUTTING OFF BUSHING 
WML st tthe 








TWO STAGES TOOLS 
IN THE TURNING 


STEADY STOCK FOR TWIST DRILL 
REST BUSHINGS IN LATHE 








With this double tooi set-up the bushings are 
turned and bored at the same time 


method resulted in cutting the time of 
production to one fifth the usual time and 
effected a corresponding saving in labor 
expended on the job. 

Two toolposts are mounted in the tool- 
post slot. One tool turns and the other 
bores the stock after a twist drill in the 
tailstock roughs out the center of the bush- 
ing. 

The cross feed screw is then operated so 
that the outside turning tool cuts off the 
completed bushing. 


springing.—G. A. LUERS. 





Lathe Boring Tool 


tool holder lies in the ease with which 
the tool may be raised or lowered to the 
center of the work. The parts of the holder 





























A useful tool for fine work on a bench lathe 


and the method of assembling them are 
made clear in the illustration. 

The tool is quickly made up and will 
repay the labor required many times over. 
for any machinist who does fine work on a 
bench lathe.—S. L. ROBERTs. 








A steady rest prevents the stock from 


Holder Raises and Lowers Bench | 


‘T% feature of this bench lathe boring- 
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“Drilling days are never over” 





HAND DRILL 
No. 1515 Price $4.80 


This is a single speed 
drill. It has a screw cap 
containing 8 tool steel 
drills, 1/16 to 1/64 inch. 





“Soldiers have a lot of drilling 
to do,” observed Mr. Punch, 
“but so have carpenters and 
mechanics and any man who 
uses tools. For them every day 
is Drilling Day. 


“I’ve found, however, that 
drilling a lot of holes has no 
terrors for the man who uses 
this Goodell-Pratt Hand Drill. 
It does its job so thoroughly 
that you’ll consider it one of the 
best tool investments you ever 
made.” 


This Hand Drill has all the 
qualities that have made 
Goodell-Pratt Tools famous. Its 
frame is aluminum, giving as 
great strength as iron but much 
lighter weight. The superior 
design and construction through- 
out will appeal to the most par- 
ticular mechanic and general 
user of good tools. 


From selection of raw material 
to final inspection before ship- 
ment no effort is spared in pro- 
ducing a hand drill of the highest 
grade, a drill that will give long 
and useful service. 


Your hardware dealer has 
this hand drill or can get it for 
you. Meanwhile, write for. our 
free illustrated catalog No. 14 
showing all the Goodell-Pratt 
1500 Good Tools. There are 
many that will interest every 
man who uses good tools. 


GOODELL-PRATT COMPANY 


Greenfield, Mass., U. S. A. 


GOODELL-PRATT 


1500 GOOD TOOLS — 
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WHEN IT COMES 
TO FINE MEASUREMENTS 


—The older men know by experience 
that they can always depend on 


Brown & Sharpe Machinists’ Tools 


—And the younger mechanics soon learn the 
value of having a kit of these fine tools when 
their work gets into close limits. 


Use Catalog No. 28 in your selection of the 
finest tools you can buy. 


Write for a copy today 


BROWN & SHARPE MEG. Co. 
PROVIDENCE, R. I. U.S.A. 














RADIO 


POPULAR SCIENCE 
MONTHLY 


Will Furnish a Reliable Blueprint 














The vacuum tube set with two stages 
of amplification, from rear of panel 


For men who like to make things at home with tools 
POPULAR SCIENCE MONTHLY is now publishing, in addi- 
tion to its popular woodworking plans, an invaluable radio 
blueprint. This blueprint is easy to understand; the receiv- 
ing set described requires the purchase of the fewest possible 
number of parts. 


Should Receive 500 Miles 


Under favorable conditions, if a long, 
high aerial is used, this receiving outfit 
will receive 500 miles. The blueprint 
contains working drawings, instructions, 


and bill of materials of a two-stage re- 
generative receiving set that a profes- 
sional would be proud to own. It com- 
prises a variocoupler- and an Armstrong 
two-variometer-regenerative tuning cir- 
cuit coupled, if desired, with two stages 
of audio frequency amplification. 

The tuning coils have been selected be- 
cause of the ease with which they may be 
constructed at home. 

In this set has been incorporated the 
best features of several types of outfits. It 


Popular Science Monthly, 
225 West 39th St., N. Y. City 
Enclosed is 25c for which please send 
me the blueprint of the two-stage regen- 
erative receiving set. 








Se Ee Gib is & Jo wi eine wine o's os wie. will tune from 180 meters to about 600 
meters with remarkable sharpness and 

I OS re selectivity. ~ 

P. S. Feb. '22 

















An Electrogalvanizing Process 
for the Small Shop 


By K. M. Coggeshall | 
(ALVanieiInc is a processs by which | 


BETTER SHOP METHODS | 
Bi 
| 


zinc is deposited upon another metal, 
usually iron. Because zinc furnishes an | 
almost perfect protection from rust, it is | 
widely used as a coating for iron and steel 
hardware, wire products, screws, nuts, bolts, 
and similar articles. 

Until recently, practically all galvaniz- 
ing was done by immersing the pieces in 
molten zinc. This hot galvanizing proc- 
ess calls for special equipment, skill, and 
presents a fire hazard. The more simple 
cold galvanizing or electrogalvanizing de- 
Scribed here requires inexpensive equip- 
ment yet gives a smooth deposit of zine of 
any desired thickness upon the treated 
work. 

The equipment consists of a solution 
tank, a small electric generator, and sever- 


AMMETER VOLT METER . 








Cas) SWITCH 
te ? aan 
TO GENERATOR 























TANKRODAORC || 
FIG.S 
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ANODE FIG.2 


Wiring diagram and detail of end of cathode 
and anode rods 


al measuring instruments. While a manu- 
factured wood or steel tank is much to be 
preferred, quite satisfactory results may be 
obtained with a half section of an old vine- 
gar barrel. The inside surface of this con- 
tainer should be well covered with asphal- 
tum paint to insure against acid leakage. 
Several such half barrels may be connected 
electrically in parallel, if necessary, to ob- 
tain the required capacity. 


The Electrical Circuit 


The source of electric-current supply may 
be either a battery or a generator. The 
former can be used only where the articles 
to be plated are small in size and quantity. 
Moreover, a battery has many limitations 
and requires much attention. A generator 
should therefore be secured having a cur- 
rent pressure of from 3 to 6 volts, but with a 
comparatively large current capacity. A 
current of approximately 2 amperes a square 
foot of plated surface is necessary. The 
generator may be driven by either a small 
gas engine or an electric motor, but its 
speed of rotation must equal that designat- 
ed upon the name plate if the highest 
efficiency is expected. 3 

The electrical connections should be 
made as noted in Fig. 1. Two brass or 
copper tubes, A and C, serve as the anode 
and cathode supports. If possible, two anode 
supports, as shown in Fig. 2, should be fur- 
nished, since such an arrangement of anodes 
allows a uniform deposit upon both sides 
of the plated work. One end of each tube 
should be flattened and drilled, as in Fig. 
3, so a bolted connection may be easily 
made. 

A rheostat is connected in the circuit to 

(Continued on page 89) 
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BETTER SHOP METHODS 





An Electrogalvanizing Process 
(Continued from page 88) 


regulate the plating current upon which 
the rate of deposit depends. If possible, an 
ammeter and a voltmeter should be used 
to indicate the working conditiors. 

Care must be exercised to see that the 
current flow is in the direction noted— 
toward the anode and from the cathode. 

The anodes must necessarily be of zinc, | 
commercially pure. While sheet zinc may 
be used, much better results are obtained 
if cast metal is employed. Commercial cast 
zinc anodes may be purchased in many 
forms—round or elliptical bars and flat or 
corrugated plates. It is usually best to 
provide an anode surface at least 35 per 
cent greater than the total area of the 
parts to be plated. 

There are two general types of galvaniz- 
ing solutions, acid and alkaline. The for- 
mer is “fast,’? but unless care is taken, it 
tends to show a granular deposit. The 
latter forms the coating somewhat slowly, 
but usually produces a finer finish. 

A simple formula for an acid solution is: 


ee eae: 1 gal. 
Zinc suiphate.:.......... 2 Ibs. 
Aluminum sulphate... ..4 oz. 
Ammonium chlorid. ...2 oz. 


Dissolve the zinc sulphate and the ammo- 
nium chlorid in a little water. The alu- 


COPPER <——— 














WOOD BLOCK CONDUCTOR 
INSULATOR 
“METAL ROD 
y STEEL 
= —Sgt> TANK 
=== I cas 
— —_- BUBBLES 
Fai — —_ — FIGS 
HINGES, ETC F'O* ELECTROLITIC CAUSTIC SODA 
BEING PLATED CLEANING SOLUTION 


Diagrams showing method of the galvanizing _ 
process and electrolytic cleaning 


minum sulphate is then dissolved in another 
portion of water and added to the first 
solution. Strange as it may seem, the ad- 
dition of 1 oz. of grape sugar or glucose will 
improve the smoothness of the deposit. 


Bath Must Have Acid Reaction 


Precautions must be taken to make 
sure the bath is not neutral; it should have 
aslight acid reacticn. Blue litmus paper, 
if dipped in the electrolyte, will turn red 
immediately if the solution is acid. Should 
this test show the bath to be neutral, add 
a very small quantity of sulphuric acid un- 
til the litmus paper no longer remains blue. 
A spongy, rough deposit is a good indica- 
tion that the bath is in a neutral condition. 

A much-used cyanide galvanizing solu- 
tion, which should be heated when used, is: 


CS OSE iat taet 2 aeeaeeae 1 gal. 
Zinc cyanide......... 4 0z. 
Sodium cyanide....... 4 oz. 
Aluminum sulphate... cz. 
COURIC O00... 05.5505 4 02. 


The zine cyanide and sodium cyanide 
are dissolved in one portion of water, the 
caustic soda in another, and the aluminum 
sulphate in another. The three solu- 
tions are then mixed together. 

The pieces to be plated must be chemi- 
cally cleaned. The slightest trace of grease 
or oil, or even a finger mark, will cause the 
deposit to be defective. The pieces should 
be strung on short lengths of wire, or if this 
is not possible, placed in a wire basket. If 





(Continued on page 90) 
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Standard Keyboard 


Examine this keyboard carefully. Key for key, 
you will find it an exact duplicate of the keyboard 
on the big typewriters. Nothing newto learn, and 
nothing to unlearn when you start to write on the 


Remington Portable | 


This Standard Keyboard is only one of many outstand- 
ing merits which have combined to make the Remington 
Portable the universal machine for personal writing. 





And yet, with all these advantages, the complete ma- 
chine is so small that it fits in a case only four inches 
high. Much in little is what everybody gets who buys a 
Remington Portable—with the well-known Remington 
Quality included for good measure. Sold by over 2,500 
dealers and Remington branch offices everywhere. 


Take any user’s advice and buy a Remington Portable. 


Write for our illustrated “For You, 
For Everybody”. Address Dept. 67 










REMINGTON TYPEWRITER COMPANY 
374 Broadway, New York 


Paragon Ribbons for Remington 
Portable Typewriters. Made by 
us. 50 cents each, $5.00 a dozen 
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“‘Red Devil’’ Rapid Boring Auger Bite 

are 334% easier boring, have 10% greater cleare 

ance and bore withor against the grain of any wood. 
Style 2400—10/16 in. shown abose, 75¢ 


HE number of its 
users is legion. The 


mechanic, plumber, car- 
penter, machinist, farm- 
er,motorist, householder 
find in it a multitude of 
practical uses in their 
every-day work. 


“Red Devil” Pliers are 
forged of steel. They mul- 
tiply the strength of your 
hand and wrist, and give 
you just the right hold at 
just the right place. Have 
a world-wide reputation 
for excellence in quality of 
materials and perfection of 
workmanship. 


“Red Devil’’ Plier No. 924—614 
inches long, shown above—beau- ° 
tifully nickel plated — 50c from 
dealers, or us. 


Mechanic’s Tool Booklet Free 
“Red Devil” Tools— American made 


SMITH & HEMENWAY CO.,Inc. 


Manufacturers of ‘“‘Red Devil’’ Tools 
264 Broadway, New York, N. Y. 


“Red Devil’’ Glass Cutters—the glaziers’ 
standard tools of the world. “It's all in the 
wheel.” Made in40 styles. No.024 shown below, 20c. 
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An Electrogalvanizing Process 
(Continued from page 89) 


the articles are quite rusty or covered with 
scale, it may be necessary to suspend them 
in a pickle bath for a short time. The 
pickle is usually composed of a solution of 
several diluted acids. Iron articles may 
be best treated in a bath of 20 parts water 
to one of sulphuric acid. If it is conve- 
nient to heat this pickle, the process will be 
shortened. Rinse well in cold, and in hot 
water after removal from the pickle. 


Other Cleansing Precautions 


One of the quickest and easiest methods 
of cleaning metal articles, however, is by an 
electrolytic process. A small steel or iron 
tank is used, the positive side of the gener- 
ator being connected with it. The negative 
terminal is connected with the piece to be 
cleaned, which is suspended in a caustic 
soda solution contained in the iron tank. 
This solution should be maintained at a 
temperature near the boiling-point by some 
heating unit—steam coils, for example. The 
foreign substances on the treated articles 
are quickly thrown off by the action of the 
hydrogen gas formed on the surface. Note 
Fig. 5. 

If these treatments fail to remove all 
stains, it may be necessary to polish the 
pieces, using a wheel set up with fine emery. 

The foregoing cleaning processes may be 
omitted should the parts to be plated ap- 
pear reasonably free from foreign matter. 
However, they must be immersed for ap- 
proximately twenty minutes in a hot lye 
solution composed of from 30 to 40 parts of 
water to 1 part of lye, by weight. Rinse the 
pieces in cold water immediately after they 
are taken from the solution. 

Scouring with fine pumice-stone is some- 
times done where the surface still appears 
to require treatment beyond that of the lye 
dip. 

Just before hanging the pieces in the tank, 
they are quickly dipped in an undiluted 
solution of muriatic acid to remove any 
existing oxid, and finally rinsed in clean. 
cold water. 


The Plating Process 


The pieces, still strung on the copper 
wire, are then suspended in the electro- 
lytic bath, the free end of the wire being 
connected with the cathode support, C, thus 
completing the electric circuit. Note Fig. 4. 

The plating current is carefully regulated 
by means of a rheostat, to obtain the de- 
sired fineness of deposit. Too heavy a 
current will “burn” or blackén the coating. 

After removal from the bath, the piece 
should be rinsed thoroughly in hot water, 
then dryed in warm sawdust. 

A protective coating thus obtained will 
wear almost indefinitely. 





Milling Thin Work 


Yanai milling thin work, a coarse feed 
will distort the work less than a fine 
feed. Slight irregularities in the cutter 
cause some teeth to cut more heavily than 
the others, and as a high tooth comes in con- 
tact with the work, it strikes a blow that 
produces a slight peening action. With a 
fine feed, this peening action takes place a 
greater number of times in the length of 
the work and consequently causes greater 
distortion.—R. H. K. 




















To Preside Overt 


Your Experiments 


On your newly invented 
machine there is much ex- 
perimenting, much speculat- 
ing as to what it will do; much 
to find out about the way it 
proves out in production. 


Hopes may run _ high, but 
the thing of it is to make 
production run high—as registered 


by a strictly matter-of-fact 
counter! 


You'll know how well your ma- 
chine ‘“‘works’” when a counter 
tells the result. You'll know 
whether it’s right in design and 


how it responds to development, when 
you watch its production-record on a 


COUNTER 


The small Revolution Counter be- 


low registers one for a revolution 
of a shaft, recording a machine 
operation, or product. Though 
small, this counter is very durable; 
its mechanism 
will stand a 
very high rate 
of speed, mak- 
ing it especially 
suitable for 
light, fast-run- 
ning machines, 
and most adap- 
table to experi- 
mental work, 
If run back- 
ward the counter subtracts, Price $2.00. 
(Cut 4/5 size.) Small Rotary Ratchet 
Counter, to register reciprocating move- 
ments of small machines, also $2.00. 


The Set-Back Rotary Ratchet 


Counter below is for the larger 
machines, such as presses and metal- 
stamping machines, where a reciprocating 
movement indicates an operation. . 
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Registers one for each throw of the 
lever, and sets back to zero from any 
figure by turning knob once round. 
Supplied with from four to ten figure- 
wheels, as required. Prite with four 
figures, as illustrated, $11.50—subject 
to discount. (Cut less than 1% size.) 
Set-Back Revolution Counter, to count 
revolutions of a shaft (large model like 
the above), $10.00 (list). 


If there’s anything under the 
sun you want to count, write for 
the new 80-page Veeder booklet, 
which shows everything you could 
ask for in a counting device. 


The Veeder Mfg.Co., 


44 Sargeant St., Hartford, Conn. 
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Tricks in Testing Bench Lathes 


OR some years I have been interested in 
small bench lathes. Until recently 
the method of testing was as follows: The 
test bar was inserted in the bearings and 
locked by screws in the bearing caps and a 
plock with a V edge to correspond to the 
shears of the bed (front side) was used with 
a dial indicating gage. Measurements were 
made from the lathe bed to the test bar at 
the headstock close to the bearing, and 
again at the end of the test bar, 28 in. from 
the bearing. I had allowed an error of 
002 in. in 24 in., the test bar projecting 
from the front bearing by about 28 in. 
A question was raised as to the amount of 
deflection of the test bar, and I ventured 
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the opinion offhand that it would not 
amount to more than .0015 in. on the 28 in. 
length; but on referring to a textbook and 
using the given formula, the deflection 
proved to be .008. This upset all our cal- 
culating. When the bar showed zero at 
the headstock end and .002 in. high on top 
at the tailstock end at 28 in. overhang of 
the bar, it really was .010 in. high at the 
end instead of being only .002 in. as shown 
at the indicator, the deflection accounting 
for the .008 in. 

Next, by taking a test at 12 in. overhang, 
the deflection was less than .001 in. Now 
to prove if the deflection was actually .008 
in., the test bar was again inserted at 28 in. 
overhang and the bearings tightened up so 
that the bar was rigid. The gage showed at 
zero at the extreme end of the bar on the 
side test, with the lathe in its ordinary posi- 
tion. The lathe was then turned on its side 
90 degrees and the gage again tried up 
against the bar, when it showed that the 
deflection was slightly more than .008 in. 
It actually registered .0105 in., showing 
that another factor had to be taken into 
account, and that was the pressure of the 
spring in the dial gage. A test was made 
on this and it showed that the pressure of 
the spring registered a deflection of .0025 
in. on the test bar at 28 in. overhang. The 
diameter of the bar was 114 in. and it was 
made from ordinary good mild steel approx- 
imately 35 to 40 tons tensile. 

We had the records filed away for future 
reference and decided that in future all our 
tests would be made on a bar projecting 12 
in. from the headstock, as the deflection on 
this length was under .001 in. All this goes 
to show how easily one can be led astray 
until actual experiments are carried out and 





very carefully checked.—F. H. SWEET. 
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Dr. Frank Crane 


famous editor says 
in Current Opinion 


“*The Outline of Science’ 
ought to be in the place of 
honor and of daily use*in 
every civilized family. It 
contains the fundamentals of 
what every growing mind 
should know. If you can 
possibly get the money, buy 
this work and read it, not 
cursorily as you would other 
books, but diligently, faith- 
fully and daily. Here are 
the foundations of our civ- 
ilization. Here is the stuff of 
which all respectable think- 
ing ts composed.”" 


These Volumes 
Keep You Abreast 
of All Scientific 
Progress 
They Make Clear To You 


The Romance of the Heav- 


ens 
The Birth of Planets 
The Sun, Moon, Stars, 


omets 
The Ascent of Man 
Evolution—Darwinism 
The Invisible World 
Wonders of the Atom and 


lectron 
X-Ray— Radium 
Romance of Animal Life— 
Plant Life 
Marvels of Electricity 
A Sesame ‘orang 


Conquest of the Air 

Wonderful Scientific In- 
struments 

The Dawn of Mind 

The Human Body 

Biology Chemistry 

Psychic Research 

Record of the Rocks 

And countless other 

absorbing things 

whose story will fasci- 

nate you. Send today 

for this wonderful 

work and see it for 

yourself, 
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E has wrested from the universe its most won- 
H derful secrets—he reads the story of the distant 
star, translates the history of life from the 
record of the rocks—he watches the delicate organs 
working in the body and the processes of the brain— 
he has conquered the air, the sea, the bowels of the 
earth—he has defeated death by defeating disease— 


And Now This Magic Story 
Is Told for You 


With Nearly 1000 Magnificent Illustrations 


In all the world’s fiction—romance—history—there is nothing so 
fascinating as this absorbing story of how man has conquered the 
universe, solved its mysteries, put its forces to work. From the 
dawning mind of the caveman to the wizardries of the twentieth- 
century scientist, his achievements have been almost unbelievable. 
And at last, this amazing romance is yours in one flowing, simple, 
accurate story. 


THE OUTLINE 
OF SCIENCE 


Edited by J. Arthur Thomson 
Professor in the University of Aberdeen, Scotland 


What a stupendous task to tell the whole marvelous story in 
terms so simple that anyone can understand—to tell it accurately 
and fully in a work priced low enough to be within the reach of all 
—to illustrate it with authentic photographs and drawings! 
Yet Professor Thomson and his associates have done this—giving 
you the cream of the world’s scientific genius in a plain story, 
simply told—a story that scores of thousands are eagerly reading—= 
that must have a place in every cultured home. 





Four Splendid Volumes 
Placed in Your Home 


FREE for Examination 


ee 


qe: 





Handsomely bound, stamped in gold. Large 
type. Nearly 1000 illustrations. Each volume 
7% by 103% inches, and 14% inches thick. 


Own Them On Very Easy Terms 


The publishers will deliver to your home, before you pay a dollar, 
the four superb octavo volumes of this work for five days’ exami- 
nation. If you keep them, make a first payment of $1 and nine 
monthly payments of $2—$19 in all—or one cash payment of $18 
—as you prefer. Send the attached coupon and see for yourself 
the entertainment and instruction that is here for every man, 
woman and child. 


In Hundreds of Reviews Not. / ,, 
e e,2? @ V4 ne 
a Single Adverse Criticism 4/ "TNal's sons 
“Should be read by every human being.” vf 2 West 45th St., N.Y. 
—William Beebe of the New York Zoo- $f Findme.on approval. 
logical Society, in the N. Y. Times. .f°/ | in four large volumes, 
“‘ More interesting than any romance.’’— .¢ / neuter ¢ Secoael aa 
N. P. Dawson in the New York Globe, xs ee the eae ee 
“A tensely absorbing narrative."— ¢ f days. and owe you nothing: 
Providence Journal. Sf yogaunerbis is heh percent 
“An Epoch-making performance ,&/ or. $1 as a first payment and 
of incalculable value."—H.L. of 32, °ach,month thereafter for 
Pangborn in the N.Y. Herald é / 
4 


C.P.PUTNAM’S SONS 9/ cityandstte..s--- ssc 
Dept. 132 &, ; 
2 West 45th St., N. Y: Fj Business Address 
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Make Your 
Radio Set 


Pleasing 
to the Eye 


—as well as 
to the Ear 


OUR FREE 
BOOK TELLS 
YOU HOW 


Of course you 
want the cabinet 
of your radio outfit to 
match or harmonize 
with your furniture. 
You can easily and 
quickly accomplish 
this with Johnson’s 
Artistic Wood Fin- 
ishes. 


JOHNSON’S 
WOOD DYE 


Johnson’s Wood Dye is very easy to 
apply—it goes on easily and quickly, 
without a lap or a streak. It penetrates 
deeply, bringing out the beauty of the grain 
without raising it—dries in 4 hours and does 
not rub off or smudge. Made in fourteen 
beautiful shades. 


FREE-This Book on 
Home Beautifying 


This Book tells how to finish wood 
in artistic stained and enameled 
effects. Gives practical suggestions on mak- 
ing your home artistic, cheery and inviting. 
Tells just what materials to use and how to 
apply them. Includes color card—gives 
covering capacities, etc. Use coupon below. 








The 
PROPER TREATMENT 


¢ WOODWORK 
and 


aneledss 
FURNITURE 





fSEscoeee eae See see es 
q S. C. JOHNSON & SON, Dept. PS 2, t 
RACINE, WIS. (Canadian Factory—Brantford) 
® Please send me free and postpaid your Instruction 
| Book on Home Beautifying and Wood Finishing. t 
@ The best dealer in paints here is.................. | | 
t | 
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» Home Workshop 


(Continued from page 78) 








Building Your Own Radio Cabinet 


FTER mastering his home- 
A made receiving set, the 
radio fan _ invariably 
wishes for a suitable cabinet. 
He wants something that will be 
as permanent and beautiful a 
piece of furniture as a cabinet 
phonograph. 
There are many styles of 
cabinets that can be built at 
home, ranging from the simple 
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A walnut radio cabinet with inlays. Addi- 

tional working details and a complete bill 

of materials are contained in Home Work- 
shop Blueprint No. 16 


in the middle compartment. The upper 
compartment with a fretwork door is for 
the loudspeaker, and if the horn is a very 
large one, the base of it is let down into 
the center compartment, as shown by 
the dotted lines. The lower compartment 
is for the A and B batteries, tools, and 
spare parts. 

By taking care every step of the way, the 
builder can make, at relatively small cost, 
a cabinet that will not only be unique and 
different from anything that can be bought 
at furniture shops, but that will have a 
value as a handmade piece far in excess of 
what the average radio fan could afford to 





FRONT SIDE 


boxlike case described in the Home Work- 
shop last May, to the elaborate inlaid cabi- 
net that is illustrated above. For a crystal 
set a box serves very well; for a vacuum 
tube set it is better to make provision for 
the storage battery, unless it can be kept 
conveniently in the cellar and wires run 
from it up to the set. The cabinet also 
should provide a place for the loudspeaker, 
which invariably is added sooner or later to 
every set that has the necessary stages of 
amplification. - 

The cabinet 


pay for a manufactured cabinet, as a 
glance at price lists would show him. 

The frame is walnut and the panels are 
5-ply burl walnut veneer. If burl panels 
cannot be obtained readily, try to pick out 
good stump veneer or fiddleback figures. It 
is not difficult to get veneers that are 
exceedingly beautiful in grain, that will 
stand out in contrast to the plain walnut 
of the frame. For cheaper construction use 
red gum for the frame either with walnut 
or red gum veneered panels. The top or 
cornice section, which has a stock molding, 


andthe basesec-_ 


tion and legs are 





shown above 
can be built 
by any home 
worker who has 
taken high 
school manual 


madeseparately 
from thecabinet 
proper and are 
fastened to it 
with dowels. 
The _ inlays, 
“| which add so 
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training or who 

















has built pieces 
of furniture 
such as the 














largely to the 
attractiveness 
of the cabinet, 














home workshop 
kitchen cabinet, 
hundreds of 
blueprints of 
which have 
been used. The 











are not particu- 
larly difficult to 
handle, _ since 
they are pur- 
‘comme | chased ready 
ca made. A gage 















































instrument 


panel and set Another simply made radio cabinet with compartments 
for the receiving set, loudspeaker, battery, and tools 


itself are placed 





-—'—_ with the spur 
sharpened to 8 
knife point, 8 





Febru 


knif 
and 
a 8 
are 

ting 
sar) 
The 
not 





thic 
| afte 
| dry 
| can 
' flus 


the 
fret 


bro 
mo 
ish 
sta 
bru 
par 
pai 
Wit 





a" 








thly February, 1923 93 


AVOIDING 
MISTAKES 


MEANS SAVING 
MONEY. 


GET VOL. 5 














a THE HOME WORKSHOP 

















knife, chisels, 













and, if available, — 
8) a scratch stock, speaker 
: mounted 


are used for cut- 
ting the neces- 
sary recesses. 
— These should be 
not quite as deep 
as the inlays are 
thick, so that, 
‘after the glue is 
| dry, the inlays 
'ean be dressed 
' flush. 

The panel of 









































































































the top door is —QUICK 
fretsawed and 
backed with 
brown silk. If the Your name on a 
modern craft fin- i 
oa post-card will do. 
stain the wood, 
brush it with one _ 
part shellac and one part denatured alcohol, W hen Every 
paint it with thin silver gray flat oil paint, : 
wipe the wet paint off across the grain and body 1S Urg- 
(Continued on page 94) et ing You to 
E - eoen\\ | a - 
Coupon for Ordering Blueprints = <a Build Now, 
St Piers yobs Dept. ; . 
ork- opular Science Monthly i 
eG ek Be ew York | now is the time of times to BUILD RIGHT. 
GENTLEMEN: ° °17e 
upper Send me the blueprint, or blueprints, The less you have to spend In building, the 
is for I have checked below, for which I in- ° . a 
_ very close....cents in stamps or coin: more important It 1s that you secure the 
= l ible life f h 
a ie ongest possible lite for your investment. The 
_— more you spend the more important it is that 
a your money shall represent a definite and 
cont, permanent investment, and not have to be 
ought spent over again in exasperating repairs. 
vi ; we ; 
eso Cypress is “the one best buy’’ in the entire 
ord to 
pene wood market for those who care what they 
-— get for their lumber money. Because it lasts 
pa and lasts and lasts and lasts and LASTS. 
- sp We manufacture Cypress lumber—and are 
t will Above are illustrated a blueprints proud of that fact. But—we don’t want 
valnut issued to date by the Home Workshop 
nu | you to use Cypress except where Cypress, 
yalnu No. Titl Pri : 
‘op or : iia tiene eS ng ‘The Wood Eternal” is best for you. 
i 2. Smoking Cabinet.......... 25¢ 2 
are 2. Book Trough Bad Tabi... PROBABLY THE BEST THING FOR YOU TO DO 
vata + 30-ft bis , : 
binet S Raelen Cite: --...:.--2 : is to write us for a copy of Volume 5 of the 
d are . .T. Radio Receiving Set... 25c e ° 
re 6: Me oases cc: 25¢ L internationally famous Cypress Pocket 
Is. 9. Arbor with Gate and Seats. . 25c ° 
_— 90. acct Bene. kos sss ccaek 25¢ = Library. AND PRO BABLY YOU WOULD 
80 11. Bench and Tilt-Top Table. .25¢ TTER “DO IT eg : 
o the 12. Electric Washing Machine..25¢ L] BE NOW IT'S FREE. 
inet, 13. Tea wegen Bias resietaierei seiner seis 25c “4 
rticue |. 14. Toy Train, Horse, and House.25¢ Let our ALL-ROUND HELPS DEPARTMENT help YOU MORE. Our entire resources are at 
ult to 15. Home Workshop Bench .. . . 25c CO your service with Reliable Counsel. 
nape 16. Inlaid Radio Cabinet...... ac UO ’ e 2° 
— | Southern Cypress Manufacturers’ Association 
RR REESE ASE RO 
—_ saa (Please print) 1249 Poydras Building, New Orleans, La., or 1249 Graham Building, Jacksonville, Fla, 
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ATKINS 
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Atkins Non - Breakable 
Hack Saw Blades 


Cut Faster 
Last Longer 


Put an Atkins Non-Breakable Blade 
in your hack saw frame, and you'll 
feel the difference at once. It will 
saw the toughest metal much 
faster and easier than ordinary 
blades, hold its cutting edge longer, 
and will not break. 




























There’s a reason. These blades are 
made of selected steel, and are 
hardened and tempered by an ex- 
clusive gas-and-oil process, which 
gives a hard, keen cutting edge and 
a tough, flexible body to the blade. 


You can eliminate losses of time and 
money due to breakage of brittle 
blades, by using Atkins Non- 
Breakable Hack Saw Blades. Prove 
it for yourself. Send ten cents for a 
sample blade and tell us what metal 
you want to cut. 


“Saws in the Shop”’ 
Sent You FREE 


Our new book ‘Atkins Saws in the 
Shop”’ is full of helpful shop hints, 
facts and tables. Worth dollars to 
any shop worker. It shows the right 
saw for every purpose and contains 
suggestions that will save you time, 
energy and money. Write us for your 
copy, TODAY. 


There’s an ATKINS Saw for every job 
of cutting wood or metal. Whether 
you need a hack saw, hand saw, cross- 
cut saw, circular saw, 
pruning saw, buck saw, 
or whatever kind of saw, 
you'll find an ATKINS 
is best. 


E.C. Atkins & Co., Inc. 


Dept. D-20 
Indianapolis, Ind. 


Makers of 
F107) **Silver Steel’? Saws 
NY and Tools , 
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Building a Radio Cabinet 
(Continued from page 93) 


finish with several coats of good varnish. 
If a loop aerial is used with this cabinet, 
it should have folding feet so that it can be 
slipped behind the cabinet. 
The lower design on page 92 is a cabinet 
somewhat similar but without the cutoff 




















Boxlike cabinet supported by a simple stand 


corners and the inlays; it is therefore easier 


to build and has an even larger capacity. 

The cabinet on page 93 makes no attempt 
to conceal the loudspeaker, but the battery 
is hidden by a wooden cover, decorated 
with stenciling or inlays. Battery and 
cover slide out as a unit until the cover can 
be lifted off. 


For the Dry Battery Set 


A still simpler stand is illustrated at the 
top of this page; it is merely a support for 
a rectangular radio case. For a “peanut” 
tube set, with only dry batteries, shown at 
left, or a crystal set, it is as compact and 
neat a stand as can be desired. The cab- 
inet has two 
small book- 
cases at each 
side of the 
compartment 
for the loud- 
speaker. 

When time 
is limited, a 
good way of 
getting a cab- 
inet is to buy 
a music or 
music roll 
cabinet or a 
phonograph 
record cabinet 
and adapt it 
for holding 
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A large cabinet with bookcases on each 
side of the horn chamber, and sugges- 
tions for fretwork doors 


the set. It can then be improved at 
leisure, if desired, with either carving or 
inlays. 
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A Complete Machine Shop 
In One Tool 








ERE’S just the tool for the me- 

chanically inclined man to use 
at home. It’s the compact, power- 
ful Jones Electric Hand Drill, selling 
for the unusually low price of $25.00. 
It is equipped with a universal high speed 
motor. Ventilating features eliminate heat- 
ing. It is fitted with a Jacobs chuck. Will 


drill thru the toughest materials up to 4 inch 
in diameter. 


a 
—— 























For slight additional cost useful attachments 
are available for grinding, polishing, buffing, 
sawing; also a grooved step pulley which can 
be used for driving light machinery. A com- 
plete machine shop or power plant in one tool. 


fee 
— 


Permit us to forward you descriptive matter 
of this useful tool. Write us today. 


Agents Wanted 
JONES DRILL & SPECIALTY CORP. 


“ 245 Seventh Ave., New York Fl 



























. NWEW KEROSENE LIGHT 


BURNS 


94% AIR 


Beats Gas or Electricity 


TEN DAYS’ 
FREE TRIAL 


Over 3,000,000 

\ Satisfied Users 
‘gsi Make your home bright 
aa i .and_ cheerful, saving one- 
Balt on oil. Scientific tests prove this won- 
erful new Aladdin fiye times as efficient as 
the best round wick open flame lamps. Sixty 
candle power pure white light for 50 hours on 
agallonofcommon kerosene. Noodor, smoke, 
noise or pumping up. Won’t explode. Guar- 
















anteed. Prove to yourself by free trial that 
Aladdin has no equal as a white light. If not 
Satisfied return at our expense. 
Get We want one 
user in each | 1 
Yours cality ‘to. whom A. sap hpi nn 
mers can 
on _, _feferred. In that 
without cost, eRe the fore ' 





tunate one to write first for 10 free trial 

and learn how to get one free. saad te 
To demonstrate the Aladdin 

Agents Wanted in territory where oil lamps 

@re used. Experience or capital unnecessary. Muny 

agents average five lamps a-day and make $600 a 

month. Write quick for territory and samples. 


THE MANTLE LAMP COMPANY OF AMERICA 
384 Aladdin Bidg., 609 W. Lake St., Chicago, U. S. A. 
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THE HOME WORKSHOP 








| Prizes of $15 and $10 
Offered for ‘‘Best Ideas’’ 


O ENCOURAGE readers of the 
Home Workshop to send in the 
good ideas they come across in their 
work with tools, two prizes of $15 and 
$10 are offered every month. These are 
awarded for the “Best Ideas’ published 
for the month in the Home Workshop 
Department, and are a bonus given in 
addition to the regular rates of payment. 
Any article suitable for this depart- 
ment is considered eligible for a prize, 
provided it is submitted by a reader or 
contributor not connected with the 
magazine staff. Each idea should be 
illustrated with a photograph, sketches, 
or both. 

The February prizes are awarded as 
follows: 

FIRST PRIZE, $15: Howard 
Greene, New York, “Motor Drive for 
Bench Lathe Takes Up Little Room” 
(see page 118). 

SECOND PRIZE, $10: Ernest 
Bade, Glen Head, N. Y., “Taking Mic- 
rophotographs without a Microscope”’ 
(see page 104). 











Flying over the Ice Is Novel 
Sport for Skaters 


By Dale R. Van Horn. 


HEN the natural setting permits, 
skating parties can be enlivened by 
arranging an overhead trolley for what 
might be called ice flying. One skater ata 
time skates rapidly toward the pulley bar, 
as illustrated, grasps the handle and coasts 
as far up the wire as possible, and then 
turns in midair, so that as he travels back 
to the starting point, he will be ready to 
release the bar and resume skating. 
To set up the cable it is necessary to find 
two tree branches that overhang the ice, 
about 75 yards apart. One branch should 







An aerial trip r a 


ing nerve and s 


be within 8 or 9 feet of the ground, the 
other 25 or 30 feet. To them fasten 
securely the ends of a very heavy wire or 
light steel cable. 

The car is a light wooden or steel grooved 
pulley wheel 5 or 6 in. in diameter, a 20-in. 
length of 1-in. gaspipe, a tee coupling, and 
two 4-in. lengths of 1-in. pipe. One end of 
the long pipe is split for 4 in., the halves are 
flattened and spread to form a bearing for 
the pulley spindle, which is a 3;-in. bolt. 
The lower end of this pipe is threaded for 
the tee coupling, into which the handle 
pieces are screwed. 
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Whatever else may fail 


Linking city, village and 
farm, crossing mountain and 
wilderness, the telephone system 
challenges Nature in her strong- 
holds and battles her fiercest 
moods. 


Out on his lonely “beat” the 
telephone trouble-hunter braves 
the blizzard on snow-shoes, body 
bent against the wind, but eyes 
intent upon the wires. 


North, south, east, west—in 
winter and summer, in forest and 
desert—the telephone workers 
guard the highways of com- 
munication. Traveling afoot 
where there are no roads, crawl- 
ing sometimes on hands and 
knees, riding on burros, or motor- 


ZZON 





toward Better Service 


cycles, or trucks, they “get there” 
as they can. 


When Nature rages to that 
point where few things can stand 
against her, when property is 
destroyed and towns cut off, the 
telephone is needed more than 
ever. No cost is too much, no 
sacrifice too great, to keep the 
wires open. If telephone poles 
come down with the storm, no 
matter how distant they may be, 
no matter how difficult to reach, 
somehow a way is found, some- 
how—in blizzard, hurricane, or 
flood—the service is restored. 


Whatever else’ may fail, the 
telephone service must not fail, 
if human effort can prevent it. 


This is the spirit of the Bell 
System. 


“BELL SYSTEM” 
¥ AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


AND ASSOCIATED COMPANIES 
One Policy, One System, Universal Service, and all directed 





THE MODEL T FORD CAR 


Its Construction, Operation and Repair, 
Including the Fordson Farm Tractor, F. A. 
Lighting and Starting System, Ford ‘Motor 
Truck. Price $2.00 Postpaid. 


POPULAR SCIENCE MONTHLY, 225 W. 39th St., New York 


Big Money Making Doughnuts 


fe Rms ewe ~Maker mabe es 800 gozen d 


i fast for Profit 22c n. 
— fn] 176: 76.00  iity —T- can experi 
put put dough t in hopper- a. Gran Peuie water. 
F — 8 
loughnuts. ibis 


savory, golden d 

window. Attract 
Enticing odor Fw oy ee - You take in money 
fast. Pay for machine first week. 


wholesaling to . Testa 
fall details FREE write a ete, Get 

























MAKE BIG PROFITS CHARGING BATTERIES 

$20 Brings You an HB Charger 

Long, easy | terms son b balance. | No porate. "BIG 

MONTHLY PROFITS (will carry 

ct — — ile charging 8,"10, 

Write for infor- 
mation. Money- 





guaren' 
HOBART BROS. 
COMPANY 
Box P2Trey,Ohle 





Your Choice 
$ 2 O OO MUSICAL 


=—__ INSTRUMENTS 
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THE HOME WORKSHOP 


MAKE YOUR HOME | a 


Miniature Greenhouse Made of 
a Radio Home, where, Opera, Lectures, Dance Music, News and Sports can be heard in comfort 








for the entertainment of the whole family. Wallboard and Glass 
“Better Than The Best" 

The— | T°? THE lover of flowers this miniature glu 
: | greenhouse will make instant appeal, and 
Price Complete It is not only easy to make and attractive jn Na 
$ 00 —s appearance, but also, with its aid, the most glu 
—— Zn a. delicate plants can be kept in the window | bot 

den successfully. Even orchids, those | 
Including Phones, Tube, i of eairvii in thi Pere! a 
: Aerial and Batteries) Tube Set NS nha Nig ' fairylike flowers, do well in this greenhouse, tha 
receiving set is the simplest set to operate on sale and one of the most efficient. It is sold complete and other plants, like ferns and palms, the 
in every detail from the aerial to the batteries, and can be ‘‘set-up"’ in less than an hour. develop prolifically. the 
Do You Need Radio Supplies? | The material necessary for constructing gro 

All merchandise offered is Standard, Guaranteed, and is of perfect workmanship. Mail orders must this ornamental glass house are two or 


include postage. TERMS—Money Orders with Orders—Checks not accepted. | 


$45.00 Magnavox..... ; $32.50 
24.00 A Battery, 100 amp. 6V , 16.75 
19.00 A Battery, 80 amp. 6V , 11.45 
14.50 A Battery, 60 amp. 6V. : 8.75 
1.00 Rheostat.......... 132 i rs 
.75 High Quality Dial... 5 .20 .70 Open Circuit 
5.00 23 Pi Variable Cond. : 1.65 85 Closed Circuit 
5.50 43 Pi Variable Cond. 1.95 1.00 2 Circuit Jack........... : 
4.50 Variometer, guaranteed high quality. . : 125 ft. Coils No. 14 Phosphor Bronze Tinned 




















































.25 Vari ler, teed high quality. . ; ire ; a 
$é0 Battery 2254 Variable, Someet cael $ .40 K.D. Crystal Detector....... on. 16 
ity, guaranteed, large size.......... 1.45. Magnet Wire 20% discount off list 
1.75 B Battery 22% V. Variable, highest $ 3.00 Radio Frequency Transformers....... 1.65 
quality, guaranteed, small size.... . . .75 Battery Hydrometer ae 35 
Guaranteed — ye 4 o eae BH 
ae a $1.25 629 ‘95 6x12... 2! Knife Switch D. P.D.T.... 35 
7x9 1.15 12x12 3.00 7x24 d $ 6.75 Wessco Audio Transformers, highest 
$1.00 All Moulded V. T. Sockets..... : 4) quay. guaranteed 3.25 
2.00 Chelton Lightning Arresters... . 1.2 6.75 Westinghouse Storage Battery......... 5.05 
Homcharger De Luxe ie ; 8.00 Moulded Variocoupler, highest quality. 4.50 
$4.50 Thordarson Transformers. 5.00 Shamrock Variocoupler............. « eae is 
& 
® Corp slic 
cle 
Dept. P.S. M. 18 Murray St. New York The finished greenhouse with two upper plates br 
partly pulled out to air the plants 
aaa ania : | . bo 
MO ay TT | three sheets of wallboard or thick card- aan 
| | y ANN Hil | Hh board known as binding board, glue, tape, Th 
yt y | old photographic glass plates, a piece of gal- ag 
Ly ~ NX Hi vanized screen, and wood from a box or th 
. . two. The tools required are a chisel, ham- is | 
mer, knife, and metal shears. In addition 
to this, linseed oil and white lead or any on 
other oil paint are needed. he 
ie The first consideration is the size of the om 
- old photographic glass plates that are pe 
4 available. The size used was 614 by 8 in., pl: 
7 ‘ 
- although smaller or larger plates can be a 
ee used. For this size, three layouts were re- wi 
5 


quired, two for the sides, and one for the en 
top. The thick 
binding board 
was used for 
this purpose. 
The shape of 
the finished 
house is drawn 
| upon the card- 
board as shown 
| _in the _ photo- 
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UNDERWOOD 


Yes, only $3 down puts this genuine 
standard Shipman -Ward Rebuilt Under- 
wood in your home. Then—small monthly 
payments, or if convenient, pay cash. 
Either way you get the world’s standard 
typewriter at a big cash saving. 


WHY PAY RENTAL? 


Think of it! You pay little more than rental, 
and the machine is yours! We offer the same 
three models of the Underwood writer 
which are being made and sold by the Underwood 
Company today. The only difference is that 
Shipman-Ws machines are priced lower and 
are rebuilt like new by experts. You can’t tell 
them from brand new machines. Visible writin; 
=the FULL LINE of typewriting is visible at a 
times. STANDARD 4-ROW SINGLE SHIFT KEY- 
BOARD. Two color ribbon, back spacer, stencil de- 
vice, automatic ribbon reverse, tabulator, etc. 


TEN DAYS’ FREE TRIAL 





Better Receiving 
with Fada Parts 


A single inferior part spoils the whole 
receiving set. 


Government tests have shown that a 
good tube set will detect energy from 
the aerial as low in amount as two | 
‘one-hundredths of a microwatt. 


This means 200,000,000 receivers can 
be operated on one watt of energy. 

To accomplish this each individual part 
must be designed and constructed by experts 


who know how to build high frequency ap- 
paratus to eliminate losses. 























graph. Thelarg- 




















































































































































; 
5 
t 3 i 
; — You, aust be eatisfs ; eae & All Fada parts meet these requirements. , 
is oy Sa a aS F. A. D. ANDREA : 
} Write NOW. 1581-K Jerome Ave. H a tlh li cae: tease C 
ea : w ames are laid o 
Be ===FREE TRIAL COUPON*#= Mow Tart Sty Giadars honed. All the sharp corners are cut t 
{ ypewriter Emporium | with a chise 
| IPMAN-WARD MFG.CO; ) ‘ | 
2142 rein agg Dy e* er rectangular pieces of cardboard, which | § - ; 
8 i : & | are about 14 in. smaller than the glass 
g Send by return mail Bargain Offer No.i2142 the I 
g ofa Standard Visible Writing Underwood. 9 10c will bring i 4 plates, are carefully removed from ‘ 
i =o pean: | Senders owt | sheet, the corners being chiseled so as to , 
4 om 4 full of radio facts. H 4 | get clean, sharp edges. Then, with a sharp 
“ cmeeeaphilagaie ala | — - 4 \\ | | knife and a ruler, these pieces are cut away. 
i Street or R.F.D.No.......-ssccccccccce ; | west Poser | ANS \\ When this has been accomplished, the . 
] | } (| | uM three pieces are assembled and the edges f 
p Postoffice.......----- State........ 4 ee (0A Mi nie ; ( 
ee ee ee re ae (Continued on page 9 ) 
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an THE HOME WORKSHOP 
of A Miniature Greenhouse 
(Continued from page 96) 

ture glued together with hot carpenter’s glue 
eal, and tape. It is advisable to glue all edges. 
e in Narrow strips of binding board are cut and 
nost glued vertically and horizontally on the 
dow | bottom, in the center, and on the sides, to 
Nose | provide for the thickness of the groove 
use, that later will hold the glass in place. Over 
ms, these strips another face, the exact size of 

the original frame, is glued. The narrow , 
ting grooves thus provided allow the glass to 
) or get 





“Wally Reid 
and Everyhody's 
_ Saxophoning 


You, too, should play a Buescher 
Saxophone. 


It increases your popularity and your 
opportunities, as well as your pleasure. 
Nothing can take the place of a Saxo- 
phone for home entertainment, church, 


lodge or school. In big demand 
for orchestra dance music. 














The framework sections are fastened to- 
gether with carpenter’s glue and tape 


slide easily so that the panes can be 
cleaned or replaced when accidentally 
broken. 

As soon as the glue is dry, the whole card- 
board frame is loosely fastened to a board 








ard- and thoroughly painted with linseed oil. 
ape, This process must be repeated again and 
gal- again until no more oil will be taken up by oO 
eis; the binding board. Then the whole frame 7 5 % 
wit is given two coats of white lead. 
In the meantime, two things are to be 7 
any accomplished. One is to make a small a oo 


graph records are played 
with Buescher Instru- 
ments. Ask for pictures 


th bench fitting loosely under the greenhouse 
° and containing two or more shelves, de- 


Price pending on the size of the flowerpots to be of the Nation’s Record 
2 _ placed on it. The other is to prepare a Makers, 

a: strong, serviceable baseboard provided e 

ie with a conventional molding. These parts 


should be painted or stained, as desired. 
It is, of course, obvious that one or more 
of the glass plates can be removed and a 













True-T one Saxophone 


Easiest of all wind instruments to play, and one of the most beautiful. Three first lessons 
sent free. You can learn the scale in an hour’s practice and play popular music in a few 
weeks. Practice is a pleasure because you learn so quickly. You can take your place ina 
band within 90 days, if you so desire. 


Free Trial—Easy Payments 


You may order any Buescher Saxophone, Cornet, Trumpet or Trombone or other Band 
< or Orchestral Instrument without paying in advance, and try it six days in your own home 
Suse ahs ciadiee 4 Gis tite fem without obligation. If perfectly satisfied, pay for it on easy payments to suit your con- 
are glued on to complete the glass grooves venience. Mention the instrument interested in and a complete catalog will be mailed free. 


es of ening, snr ni, sa |e Trend _ neon ate 

tuted when weather conditions so require. SSCEE ERE NN ese macy, String , 

Otherwise, one or two of the plates are par- Perfected, the ye Cee hg my ant ng Book tells 

tially pulled out to give the plants fresh air. Saxophone which Saxophone takes violin, cello and bass parts and many 
The advantages derived from this minia- 




























other things you would like to know. Ask for your copy. 














which | 4. ture greenhouse are many. Not only can BUESCHER BAND INSTRUMENT CO. 
glass seeds be sown under its cover, and ordinary eae ad oe in a gage rom I — 
1 the house plants brought to flower, but also ee Seers montis ° 
oa many beautiful but delicate plants can RS MRO 
h easily be cultivated.—E. B. 3169 Buescher Block, Elkhart, Ind. 
away. See e meetin 
d, the A CURTAIN spring makes a good emergency (Mention any other instrument interested in) 
edges fan belt for an auto and I am always very Dis. Pies Sachin weit Aa 
careful to carry one in case a roadside re- OS RE ST A a 
__ ae pair is necessary.—C. J. WATTERS. ie ells CS 
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Catalogue 


\FREE 


One copy of this complete Catalogue of 
Radio Outfits, parts, Dictionary of Radio 
Terms, Instruction Book, and Guide to 
Successful Radio Work—one copy is 
yours Free. 

Simply write us a post card and we 
will mail the complete book to you Free, 
by return mail. 

It quotes the lowest prices, amaz- 
ingly low prices on everything for the 
expert and the amateur. Every im- 
proved part, the most up-to-date out- 
fits, everything that is needed of the 
most modern type—at the lowest 
possible prices. 

It gives a list of broadcasting stations, and 
gives much information about radio construc- 
tion and operation. Every one interested in 


Radio needs this complete catalogue and book 
of instruction. 


| Why Pay Higher Prices? 





Popular Science Monthly 





Complete 
(ines 
Parts 
ax 
Pe 






Montgomery Ward & Co. has for fifty years dealt on a 
Money-Back basis, absolutely guaranteeing everything 
they sell, With quality absolutely assured, why pay 
cll higher prices elsewhere? Write today for this Free Radio 
Book and see for yourself the Saving it will bring you. 
“mg copy is yours Free. You need only write us a post 
card. 


| Write to the house nearest you. Address Dept. 5-R 
Chicago Kansas City St. Paul Fort Worth Portland, Ore. 
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Montgomery Ward ¢ @. 


= The Oldest Mail Order House is Today the Most Progressive = 
Il 





THE WIRELESS EXPERIMENTER’S MANUAL 


r E. E. Bucher 
This book thoroughly covers the entire field of amateur 
radio work, including the theory and design of amateur wire- 
less transmitters and receivers, the construction of trans- 
formers, high voltage condensers, spark gaps, aerials, masts, 
and receiving sets for long and short wave receptions. 
30 pp. Fully illustrated. Price $2.25 
POPULAR SCIENCE MONTHLY 
225 West 39th Street New York City, N. Y. 


LEARN TO 


<> DRAW 
i. AND 


Se 
MAKE MONEY 


Study in the School that has the 


Long Established Reputation 


W. L. Evans’ Method is 
Simple and Easy to Learn 


Some of the cleverest cartoonists are former 
students. They had no experience before en- 
rolling, but worked at the lessons during their 
spare time, and found Cartoonist EvaANs’ 
METHOD “‘easy to learn” and are now making 









good money. It is not hard to learn to draw|s 


originals when shown in a practical way. 


The School is recommended by well known 
cartoonists because they know the students are 
handled right. 

If you like to draw and want to be able to sell 
your drawings, send a sample of your work (either 
@ copy or an original) and let us see what you 
cando. We will send you the portfolio of car- 
toons and full details about the school. 


The Course is NOT EXPENSIVE 


THE W. L. EVANS SCHOOL OF CARTOONING 
825 Leader Bidg. Cleveland, Onhlo 





PRACTICAL AMATEUR WIRELESS STATIONS 


This book contains best suggestions of thirty-three experi- 
menters on building, installing and operating experimental 
stations for radio communication. 

Profusely illustrated, 136pp. Price 75c 
POPULAR SCIENCE MONTHLY 
225 West 39th Street. New York City, N. Y. 


MAOWN  ” RADIO 


RECEIVING SET 


Rag ENJOY the concerts, mar- 
Bae ket reports, latest news, 
ete., as sent out by large broadcasting stations. 
This NEW copyright book, “EFFICIENT RADIO 
SETS,”’ shows how to make INEXPENSIVE set for 
receiving wireless broadcastings. Sent postpaid for 
25c. Address J. C. Dorn, Pub., 725 S. Dearborn 
St., Dept.118, Chicago. 




























A New Trade Name for Our Outfits 


The ALFRED JOHNSON SKATE CO. 


Dept. M 2812 W. North Ave. CHICAGO 


$11.50 


Complete 


MADE. USED BY THE WORLD’S GREATEST 
AMATEUR AND PROFESSIONAL SKATERS. 
FOR SALE BY ALL GOOD DEALERS OR DIRECT 
FROM FACTORY. NOT CONNECTED WITH 
ORIGINAL NESTOR JOHNSON MFG. CO. 
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Bed Tent Brings Comfort to 
Outdoor Sleeping 


[This bed tent was designed by.a World War 
veteran who is a “‘T. B.” patient and has been 
used by him for two years.—THE EDITOR] 


"[T S08e who like to sleep with the win- 
dows wide open or are forced to do so 
because of illness, find that many disad- 
vantages are involved. Rooms get so cold 
that it is most uncomfortable to dress in 
the morning, hot water heating systems 
freeze, and there is a considerable waste of 


coal in heating up the room for daytime | 
use. The bed tent illustrated does away | 


with these discomforts. The construction 
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is such that the whole outfit can be taken 
down in a few minutes and stored away. 
The tent is held to the window and 


window frame by awning buttons. The | 


bottom edges are loaded with lead so that 


they will cling to the bed and prevent cold | 


air getting into the room. 

A distinct advantage lies in the celluloid 
window, because the occupant can see with- 
out having to lift the tent. The two up- 
right supports are 1-in. angle irons clamped 
to the bed frame with wingnuts. Eyelets 
are provided at the inside upper corners of 
the tent and harness snaps are fastened to 
them. These snaps engage coilsprings 
attached to the upper ends of the angle 
irons for the purpose of keeping the tent 
stretched and out of the sleeper’s way.— 
GERMAIN CARON, Quebec, Can. 





This Key-Clip Stays Put 


AVING lost two valuable bunches of 
keys by having the clip work off the 
belt, I set out to design a clip that would 
not come off and yet would be convenient 
to use. Finally I hit upon this clip. 

I took an ordinary clip, A, cut off one 
end, and bent it around a small harness 
snap, B. Then I 
bent the other 
end to fit over 
the, belt, as at 
C. The belt 
must be thread- 
ed in the slot. 

On one occa- 
sion this arrange- 
ment withstood 
a strain that 
stretched a key ring into a straight wire. 
In making the clip, care should be taken 
to have the loop that fits over the belt 
and the snap on the same side. In this way 
the snap is easily reached. The clip part, 
when caught, pulls down the belt.—E. V.C. 
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Unique Match Safe Supplies 
One Match at a Time 


By Harry R. L. Chellman 


A UNIQUE and useful automatic match 
safe may easily be made by following 
the details in the accompanying illustration. 

Any kind of wood may be used, either 
hard wood, such as oak, maple, and birch; 
or soft wood, such as mahogany, poplar, 
and white pine. First, cut a block 2% in. 
wide, 33% in. thick, and 234 in. long for the 
body, B. Make the 2-in. hole indicated by 
the dotted circle in the end view with a 2-in. 
expansive bit, or use a smaller bit and 
gouge the hole to the size and shape indi- 
cated. Then cut the outside to the desired 







RAISE TO THIS 
POSITION TO FILL 


Details of an automatic matchbox, which 
is made entirely of wo 


shape and saw the piece in half. Plane 
the two sawed faces to dimensions. 

Make the base F, the two ends E, and 
the center partition A according to the 
drawings. A groove is gouged in the top 
edge of the partition to retain one match, 
and a slot is cut as at C, to engage the 
dowel D. Sandpaper all parts. 

In assembling, fasten the end pieces with 
brads, leaving just enough space between 
the two halves of the body for the partition 
A to slide freely, without too much play. 
Next, fasten the partition in the mortise in 
the base F with glue and brads. Put the 
parts together and insert the dowel through 
the slot S. Stain and polish as desired. 

To fill the receptacle, raise the body B to 
position shown by the dot and dash line and 
drop the matches through the slot. To 
operate the match safe, simply raise body 
B and lower it again to original position. 
This deposits one match in the groove. 





Gaging Internal Threads 


HE home mechanic often is obliged to 

find the pitch of internal threads in 
small tubes, machine parts, and fixtures of 
one kind and another. The ordinary ex- 
ternal thread gage of the leaf type is of no 
assistance in cases 
when the leaf is too 
large to enter the 
threaded bore. 
Sometimes a male 
screw can be found that will fit and then 
its thread can be gaged, but if not, the diffi- 
culty may be overcome by whittling a piece 
of soft wood to a diameter small enough to 
allow it to be screwed into the tube. When 
it is unscrewed, an impression of the thread 
will be left upon it sufficiently clear to allow 
it to be gaged with the external thread 
gage.—C. M. WILcox, Torrington, Conn. 
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The Best 
t Radio HEADSET 


Now Costs Only 


$ 7 | 
REDUCED fal FROM$12 


An astonishing cut—a clean $4 saving— 
on the world’s best headset. Only the 
greatest manufacturing economies al- 
lowed by enormous production could 
make this new low price possible. The 
same quality, the same guarantee, the 
same supreme Dictograph Headset in 
everything but the price. Type R-1, 
3,000 ohms, for all types of receiving 
sets. Complete with 5-ft. cord. 


If your dealer cannot supply you write tous direct 


Dictograph Products Corporation 
220 West 42d Street New York City 


Branches in all Principal Cities 


The Standard 
of the World 


DEALERS: Order 
through your job- 
ber or write direct 
for names of author- 
ized distributors. 


DICTOGRAPH 
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CHARGE YOUR RADIO BATTERY 


AT HOME FOR A NICKEL 
ST ‘THE 
j HOMCHARGER 


is the original and most popular 
charger for this purpose. After 
an evening’s entertainment con- 
nect to any convenient lamp sock- 
et, snap the clips on your battery 
and ‘turn in.”’ 


a : While you sleep the HOMCHARGER 
is silently charging your battery—the charging rate being 
governed automatically. In the morning it is fully charged— 
ready for another evening’s work, and the cost has been less 
than a nickel for current consumed. 


Beautifully finished in mahogany and gold—may be used any- 
where in the home. No muss, trouble, dirt—no moving of 
battery or loss of time. 


The simplest, most efficient and most reliable battery charger 






— ~ -_ 


ever made. Only one wearing part—self-polarizing—five to 


cight ampere charging rate—approved by underwriters—un- 
qualifiedly guaranteed. 


Over 60,000 HOMCHARGERS now in use. Sold complete with ammeter,’etc., 
by all good radio and electrical dealers for $18.50—no extras to buy. : 


See the RADIO HOMCHARGER DE LUXE at your dealer’s or write direct for our 
free circular showing why the HOMCHARGER is the best rectifier built 


at any price. 
The H 
MOTORISTS chante your haee = 


The Automatic Electrical Devices Company 
131 West Third Street, Cincinnati, Ohio 


LARGEST + MANUFACTURERS - OF - VIBRATING - RECTIFIERS - IN - THE - WORLD 








ee TT 

















Your Choice’ 


75c a Week 


| 
| 
| 
| 
| 
} 


| We have ad 
the price 





No matter what your occupation, one of 
the home study sets listed below will quickly 
fit you for a better job and bigger pay. Any set you 
select will be sent for seven days’ examination, and 
if you decide to buy you may pay the rock-bottom 
price at the rate of only 75c a week. But you must 
act now! The rising cost of paper and binding 
materials won’t permit us to continue the present 


' is shown in Fig. 1. 





low prices much longer. 


These books are the work of recognized author- 
ities. They are written in plain, easily understood 
language, by recognized authorities, and contain 
hundreds of photographs, diagrams, tables, etc., that 
make difficult points as simple as A-B-C. Hand- 
somely and durably bound in half or full morocco 
leather (except as noted), and stamped in gold. 


Pay-Raising Books 


At Greatly Reduced Prices 


Business Management, 8 vol., 2500 pages, aR gio 
tures, Was $52.50..... seaneee en soesee . Now 
Carpentry and Contracting, 5 volumes, 2138 pages, 
1000 pictures. Was $37.50........ eee. NOW 
Civil Engineering, 9 volumes, 3900 pages, 3000 epic 
SLES Of aero ow 
ngineering, 8 volumes, 3800 pages, 2600 
pictures. Was $60.00..........c0..s000- Now 29.80 

Automobile Engineering, 6 volumes, 2600 pages, 
2000 pictures. as $45. w 21.80 

Machine Shop Practice, 6 volumes, 2300 pages, 
2500 pictures. Was $45.00.............. Now 21.80 
24.80 


19.80 
34.80 


eee eeeereesere 


5. 

Steam and Gas Engineering, 7 volumes, 3300 pages, 
2500 pictures. Was $52.50.............. Now 
Law and Practice (with reading course), 13 vol- 
a, 6000 pages, illustrated. Was $97.50. 
eee 
Fire Prevention and Insurance, 4 vols., 1500 pages, 
600 pictures. Was $30.00. Now............ 14.80 

Telephony and Telegraphy, 4 volumes, 1728 pages, 
000 pictures, Was $30.00.............. Now 14.80 

Sanitation, Heating and Ventilating, 4 volumes, 1454 
pages, 1400 pictures. Was $30.00....... Now 14.80 
Drawing, 4 volumes, 1578 pages, 1000 pictures, — 


blue prints, etc. Was $30.00.......00..NOW 


Send No.Money 


Shipped for 7 days’ Trial 


Yes, we'll gladly ship any set right to your home 
or office upon your simple request. Pay only ship- 
ping charges when the books arrive. Don't senda 
penny until after you have used them seven days. 
then remit only $2.80 or return them at our expense. 
Paybalance at the rate of $3.00 a month—75c aweek. 

Act now—while these splendid books are being 
offered at 20% to 50% less than regular prices. This 
offer is opcn to every person within the boundaries 
of the U.S.and Canada. Grasp your opportunity— 
fill in and mail the coupon now. 


American Technical Society, Dept. X-202, Chicago 


American Technical Society, Dept. X-262, Chicago, U. $. A. 


49.80 





| a eee: | 


for 7 days’ examination, shipping charges collect. 
I will examine the books thoroughly and, if satisfied, 
will send $2.80 witnin 7 days and $3.00 each month, 

i until I have paid the special price of............... 
If I decide not to oe books, I will notify you at 
once and hold them subject to yourorder. Title notto § 
pass to me until the set is fully paid for. 
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Billy and Fido Toy Illustrates a 


Mother Hubbard Tale 
By Charles L. Miller 


LD Mother Hubbard, on one of her 
many returns to her cottage, found 
her dog riding the goat and this toy illus- 
trates that tale. The general arrangement 
As the car is drawn 
along, a cam causes the goat to buck up 





and down, but the dog always maintains | 


his balance. . 
First, saw out the goat with a coping or 








| 


jigsaw, from a piece of wood, 4 by 8% by | 


6 in., Fig. 2. Then make a slot \ in. wide 
through the body of the goat, as indicated 
by the dotted lines in Fig. 2. This can 
easily be done if several \%-in. holes are first 
drilled through the piece. 

The dog, Fig. 3, should then be cut from 
a piece of wood, 1 by 234 by 3% in. This 
is a thicker piece than the goat because the 


Working details 
of the toy 
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dog’s legs straddle the goat’s back. The 
dog can be carved out a little for the sake 
of realism, as indicated in the rear view, 
Fig. 4. A brass strip with a lead weight 
cast on the end, as shown in Fig. 5, is 
passed through the slot in the goat’s body 
(Continued on page 101) 
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The Only Authentic Book on the Constraction and Operation of 


“The Armstrong 
Super-Regenerative Circuit” 


Described fully in 52 pages Including 21 
photographs and Hook-Ups in simple none 
technical radio language. ’ 

This set built by the author] 
George J. Eltz, Jr. E. E. 
A. 1. E. E. 























Complete Description of Each of the Three 
Circuits Invented by 


MAJOR E. H. ARMSTRONG, E. E, 


How to Change a Regenerative Circuit to a Supere 
Regenerative Circuit 


Price $1.00 Per Copy 
Mailed or at your dealer DO NOT SEND STAMPS 


RADIO DIRECTORY and PUBLISHING CO. 
45 Vesey Street (Room 106) New York City 





to call on garages, stores, factories, 
schools, hotels, homes, auto owners 
and demonstrate and take orders for 
new 


Super Fyr-Fyter 
Approved by Underwriters, makes spectaculas 
demonstr.tion. Sells easily 
Blaik made $59.60 first week. DePries has 
averaged $7000 per year for last 3 years. We 
can train you, without cost, so you can do as 
well or better. No experience necessary, 
Write at once for free details showing how you 
can earn $2,000 to $10,000 a year 

THE FYR-FYTER COMPANY 


914 Fyr-Fyter Bldg. Dayton, Ohio 


SEXUAL 
KNOWLEDGE 


ILLUSTRATE 
By WINFIELD SCOTT HALL,M.D.,Ph.D. 
SEX FACTS MADE PLAIN 
What every young man and 
Every young woman should know 
1 00 What every young husband and 
e —— young w ¥ a 
hat every parent should know 
E.ostpaid Cloth binding 300 pages—many illustrations 
wrapper Table of contents, & dat 1. On request. 
AMERICAN PUB. CO., 217 Winston Bidg., Philadelphia 


“HOW I BEAT THE GAME’ 


The Inspiring Story of how one poorly paid garage 
mechanic won success, his own business and a big 
income. Tells how you can increase your salary 
from 100 to 500%. Send for it today FREE. 


Ambu Engineering Institute 
Dept. 42 2632 Prairie Ave., Chicago, #11. 


















































Stop Forgetting 


Make Your Mind an ote 
‘rom which you selec e 
ley Gaines, feood Eee 
velop concentration, self- 

control; ove: I+ ¢ 
forgetfuln 


ness ' fulness 
today for ERE test and illus- “ps 
ge booklet, “How to 





ted 
PROF. HENRY DICKSON 








Dept. 929 Evanston, lil. 


The Gasoline Engine on the Farm: Its 
Operation, Repair and Uses 


By XENO W. Putnam. A useful and practical treatise on 
the modern gasoline and kerosene engine, its construction, 
management, repair and the many uses to which it can be 
applied in present-day farm life. It considers all the 
various household, shop and field uses of this up-to-date 
motor and includes chapters on engine installation, power 
transmission and the best arrangement of the power plant 
in reference to the work. Cloth. 
527 pp. 179 illustrations 











Price, $3.00 


POPULAR SCIENCE MONTHLY 
New York City, N. Y. 


225 West 39th Sireet 
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No use mm or 







unless you've 
sent one out 





Men talk about ‘“‘when my ship comes in” 
without reflecting that ships come in only 
when they have been sent out. The plain 
truth is that rpory of responsibility, honor, 
leadership and good pay, come only to the 
men who have the foresight to prepare them- 
selves for bigger opportunities. 


Success is a conquest—not a be- 
quest. It is won by pluck, not 
luck; by working, not wishing. 


If you want a bigger opportunity to come to you 
in 1923, 1924 or 1925, have the foresight to begin 
preparing right now—not next month. Use your 
spare hours studying with the United Y. M. C. A. 
Schools. Every year you have 936 week-day spare 
hours between seve and ten o'clock. The United 
Y. M. C. A. Schools now offer more than 300 corre- 
spondence courses, and an instruction-by-mail] ser- 
vice that gives you the most for the least money. 


Get our friendly counsel on your problem. We 
will tell you how thousands of ambitious young men 
are, with our help, making their ‘ships come in.” 
Mark and mail the coupon today. 


Some of our 300 Correspondence Courses 


Business Courses 

Goniplete Letter- Writing 
Complete 

Office a ement 
Public peaking 








secre ‘al Writing 
Stenography 
Traffic Management 


Technical and Other Courses 








Agricultural Cour: 
Avplied Psychology, 


Insurance Gourees 
Mathematical Courses 


rchitecture Mechanical Engineeri 

Automobile Courses Own-Your- fog ad 
Building Construction Plan Reading 
Civil Engineering Courses Plumbi 

fting Courses Poul try Husbandry : 
Electrical Courses Radio Enginee ss 
English Coursee Radio’ Tele; 
Factory Management peering Courses 
Foreign Languages tructural 
Facgmanship am e e 

way Enginee' ise 0} the Li 
Hig red Bel ngineerin f the Slide Rule 


iilust rating 


nstruction 


347 Madison Avenue 
T wept. 8-0 New York City 


Without obligating me, please advise regarding the course in 





Come eeerereresereceseseseseeresseeeeseesseseeesreseses® 


OOO: ns is 550s <b ok dig ns eins 9005 0.65 wenic nee ee 
(Please write plainlv.) 











Bargains in 
eve for 
Men é.Women 
SPORTING Goons 
FIREARMS,SHOE 


KNIT GO ODS 
CLOTHING 










Send toda oy Aree ound new, he 1923 
catalog w with 
bargains from cover to cover. 
Make a dollar do the duty of two. 


Write now before you forget. ou Gee, BARGAIN , 
PARAMOUNT TRADING CO: CATALOG | 
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Billy and Fido Toy 
(Continued from page 100) 





and is inserted in a slot in the dog’s body, 


‘and fastened with two brads. Another 


brad through the goat’s body and the brass 
strip, shown in Fig. 1, serves as a pivot, so 
that the dog’s body will swing freely just 
over the goat. 

The goat is fastenedeto 2 blocks (Fig. 1, 
a), % by \% by %& in., that, in turn, are 
attached to a walking beam, b, 4 by 14% by 
6 in., under the floor of a simple flat car. 
The walking beam is pivoted between 
blocks 4 by % by 1%in. The platform is 
Y4 by 3% by 74 in., and the side pieces, 3% 
by 54 by 7in. The wheels are wood button 
molds 1% in. in diameter, with axles made 
from 3/16-in. dowels. To the front axle is 
attached a cam block to raise and lower 
the walking beam. 





Resistance Unit for Recharging 
Radio Storage Battery 


By J. M. Rolston 


PORTABLE resistance unit, like the 

one illustrated, for charging radio 
storage batteries from any direct current 
lighting socket permits the owner to draw 
six amperes without using a cumbersome 
bank of lamps. The construction is ex- 
ceedingly simple and inexpensive because 
standard parts are used. 

I was led to develop this unit because 
of the impossibility of purchasing resistance 
wire in small quantities in the open market. 
Finally I dis- 
covered that a 
heating element 
in long cartridge 
form was being 
sold for basin- 
shaped, reflector- 
type electric 
heaters. The wire 
is wound on a 
fireclay tube and 
has a screw base. 
I purchased one 
for $1.25 and 
found by actual 
test that itpassed 
614 amperes at 110 volts d.c. 

To get rid of the heat as quickly and 
safely as possible, I screwed the cartridge 
into a porcelain extension socket with a 
side tap and surrounded it with a heavy 
glass cover from an engine sight feed oil 
cup. The glass was held by two fixture 
globe brackets, the one next to the socket 
being fastened in position by a brass collar 
just large enough to slip over the base of 
the resistance unit and held in place by 
three No. 10/32 setscrews. 

The side tap extension receptacle is taken 
apart by loosening a screw in the base, and 
one of the side taps is separated from its 
connection with the main line, but left 
attached to the shell by a screw so that it 
will be in series instead of parallel with the 
main line. When a cord from the radio 
battery is plugged into the tap, the circuit 
is complete. 

Only one precaution is necessary—to 
mark the side plug points so that the same 
blade will always be plugged into the same 
hole. Test the battery leads for polarity 
the first time the unit is used. 

The oil cup glass costs 33 cents, two fix- 
ture holders, 5 cents each, and the porcelain 
extension 50 cents, making a total of $2.18 
with the resistance unit. 




















Preferred Insulation 


ALES of Formica for 
radio insulation exceed 
those of any other material 
because Formica has qualities 
that radio engineers as well as 
amateurs value very highly. 


Formica panels are incompar- 
able in appearance. The 
splendid gloss finish is per- 
fect. It can be converted 
into a satin finish equally fine. 


Formica has the highest and 
most uniform dielectric 
strength—and that strength 
is permanent. It does not 
acquire water content either 
by internal chemical action 
or absorption. After a year 
or two of use is when the 
Formica panel is most ap- 
preciated. 


Formica is remarkably uniform in 
its qualities. ‘You can count on its 
performance with certainty. 


Formica is approved by the Navy 
and the Signal Corps and has been 
certified by the United States 
Bureau of Standards. 


But it holds its dominating po- 
sition by virtue of the preference 
of active radio men everywhere— 
both amateur and professional. 


Formica is now available every- 
where for quick delivery. There 
is no reason to use materials in 
which you have less confidence. 


DEALERS: When you stock 
Formica you profit by the 
important advertising and 
sales co-operation that we 
have arranged for dealers. 


THE FORMICA INSULATION 
COMPANY 


_ 4630 Spring Grove Ave. 
Cincinnati, Ohio 
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He’s Gateiitetl 
Four Inventions 


ND he’s only one of scores of in- 

A venters who got their first real 

start through spare-time study 

with the International Correspondence 
Schools. 

Jesse G. Vincent, Vice President of the 
Packard Motor Car Company, inventor of 
the Packard Twin Six and co-inventor of 
the Liberty Motor, is a former I. C. S. 
student. 

So is John C. Wahl, inventor of the 
Wahl Adding Machine and the Eversharp 
Pencil; W. E. Hallett, inventor of the 
Hallett Tandem Gas Engine; H. E. Doerr, 
Chief Mechanical Engineer, Scullin Steel 
Company, and W. J. Libby, inventor of 
the Libby Mine Hoist Controller. 


HE S the same coupon—the same opportunity 
that these men had. There’s still a chance for 
you to get ahead if you will only make the start. 

One hour after supper each night, spent with the 
International Correspondence Schools in the quiet of 
your own home, will prepare you for the position you 
want in the work you like best. 


Yes, it will! Put it up to us to prove it. Without 
cost or obligation, just mark and mail this coupon. 


STERAA TIONAL CORRESPONDENCE SCHOOLS 
Box 7626-C, Scranton, Penna. 


Without cost or obligation on my part, please tell me 
how I can qualify for the position or in the subj 
which I have marked an X: sitleatadl 


BUSINESS TRAINING DEPARTMENT 
Business Management (0 Salesmanship 
Industrial Management 0 Advertising 
Personnel Organization (Better Letters 
Traffic Management (Foreign Trade 
Business Law (D Stenography and Typing 
Banking and Banking Law () Business English 
Accountancy (including C.P.A.) [j Civil Service 
Nicholson Cost Accounting (Railway Mail Clerk 
Bookkeeping Common School Subjects 
Private Secretary OO High School Subjects 
Business Spanish O French (jIllustrating 


TECHNICAL AND INDUSTRIAL DEPARTMENT 
Electrical Engineering Oj Architect 
Electric Lighting (J Blue Print Reading 
Mechanical Engineer {) Contractor and Builder 
Mechanical Draftsman QjArchitectural Draftsman 
(J Machine Shop Practice CiConcrete Builder 
()Railroad Positions (J Structural Engineer 
{)Gas Engine Operating Chemistry 0 Pharmacy 
Civil Engineer Automobile Work 
Surveying and Mapping ( Airplane Engines 
Metallurgy CLjAgriculture and Poultry 
Steam Engineering (] Radio (j Mathematics 


Io a rah sb ppmasssns cleans couspobbakbes sucoosevauas 
Persons residing in Canada should send this coupon to the 
International Correspondence oe Canadian, Limited, 


‘BOYS! BOYS 










Into a trunk, under the bed or 
anywhere, Lots of Fun fooling 
the Teacher, Policeman or 
Friends, 


THE VENTRILO, 


a little instrument, fits in the mouth a. 
of sight, used with above for Bird Calls, etc. Anyone can use it. 
NEVER FAILS. Also a 82 PAGE BOOK 
which sais felting fullinstructions on Ventriloquism, Formula for 

riting [Invisible Ink], 12 Money Making Secrets 
wd 10. BiG, TRICKS (ON MAGIC all fo 102 
RO EeY Wad OLDEST atl Orde once naa 


SEND FOR THE INTERNATIONAL CATAL 
Our net price list. 























and accesso- 
ries for Fords 
may) =6at Wholesale 
#: d, Prices. Save 
money on 
bodies <= buying 
Direct from Factory. 
FOR hill from $27.85 up. pao to 
direct—Pay only One Pro 






INTERNATIONAL BODY WORKS, 914 W. Obie $t., Dept. Hi ‘Chicago, mM. 


4/. 








Full line of 
auto bodies 
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Radio Receiving Set Operates on 
110-Volt Direct Current 


By Arnold Holmes 


O THE majority of radio experimen- 
ters, audion receiving sets spell storage 
batteries, which are always expensive and 
must be charged frequently. The wireless 
fan who has spilled acid from his battery 
on a rug and has found it necessary to buy 
B batteries frequently, can avoid all his 
difficulties if he has access to 110-volt 
direct current mains, for he can build a 
receiver to operate entirely from them. 
The story of the connections of this re- 
ceiver is told by the circuit diagram, Fig. 1. 


COUPLING 
¢ TRANSFORMERS > 





























Fig. 1. Wiring diagram of set operated en- 
our with current from 110 d. c. mains 


Any noise that is introduced in the fila- 


ment circuit of the receiver by the power 
circuit can be eliminated successfully by 


the combination of coils and condensers L,, 
L,, and C,, C,. The condensers should 


each have a capacity of about 10 micro- 
farads and can be made up of 2 microfarad 


telephone condenser units. 
The easiest form of inductance for the 


experimenter to build is illustrated in 


Fig. 2. The core can be made up of trans- 
former iron laminations or well annealed 
iron wire that has been given a covering 
of shellac. It is possible to obtain this 
wire cut to length and straightened from a 


steel wire company. 


The fuses F, and F, should be instalied 
for protection, and can be of 5 amperes 
capacity. This will protect ‘the source of 


supply from accidental short circuit. 


The current through the three receiving 


tubes, connected in series, can be adjusted 
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Fig. 2. The inductances used can easily 


be wound 


to the right value by screwing in the proper 
number of 160-, 25-, 15-, or 10-watt tung- 
sten or carbon filament lamps. 
denser C, connects the radio receiver with 
the ground and prevents a short circuit in 
case the power circuit is intentionally or 
accidentally grounded. 
should have a capacity of 2 microfarads 
and can be of the type used in telephone 
work. This condenser effectively prevents 


The con- 


The condenser 


the passage of the direct current, but offers 
a very low impedance to currents of the 
frequency of the received signal. 


It should be pointed out that the fila- 
ments are connected with the negative ter- 
minal of the power supply and that the 


(Continued on page 103) 
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Think of it ! $175 paid to F. L. Bennett, 
Amsterdam, N. Y., for one mechanical 
drawing. 

Any young man can easily duplicate Bennett's 
success by practicing at home like he did. You, 
too, can become an expert draftsman if you are 
ambitious. 


A new, simple method of drafting puts the big 
Jobs within your reach. Master Draftsman 
Bitting will show you how. You beginto DRAW 
at once, No long and tedious study, Bitting 
has made draftsmen in 100 hours. 


Drawing Outfit 


FREE! 


Tothose wh act at once we offer a complete 
drawing outfit FREE. This.is a special offer to 
beginners who want a well paid profession—not 
merely an ordinary job! 


+ There’s big money in blue 

Blue Print print ie gon a you 

can perfect yourself in this 

R e a d i n & important and profitable 
work without learning to draw. 


Costs Nothing to Find Out 


Write today for our free offer on professional 
draftsman’s outfit. Find out how you, too, can 
get $175 for a single drawing or become a blue 
print expert. Send for FREE book ‘‘Language 
of the Engineer.’’ Address 


MASTER DRAFTSMAN BITTING 
Dept. 252 
15th and Wallace PHILADELPHIA, PA. 
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TWENTIETH CENTURY 


Book of 


Recipes, Formulas 
and Processes 


This book of 800 pages is the most 
complete Book of Recipes ever published, 
giving thousands of recipes for the manu- 
facture of valuable articles for every-day 
use. Hints, Helps, Practical Ideas and 
Secret Processes covering every branch 
of the useful arts are given. 


10,000 Practical Formulas—The 
Best Way to Make Everything 


A book to which you may turn with confi- 
dence that you will find what you are looking 
for. A mine of information, up-to-date in 
every respect. Contains an immense number 
of formulas that every one ought to have that 
are not found in any other work. 


Price $4.00 


Popular Science Monthly 
225 West 39th Street, New York 
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Finally revised, illustrated with 100 full- 
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“ Bo 


New friends, new pleasures, new and interesting ex- 

a —— ee Bay by vl 3 
end parties, outings,—are some ofthe g' things p : 
ing a Gibson brings into your life. - % 


instraments 

j are easily learned in spare time without previous | 
knowledge of music. A few weeks of pleasant, inter- 
esting study and you'll be ableto play. Andthere’sno ff 
other joy in life quite equal to hearing music you make 

4 oon EAT own are Gibs The ulti 

uys a Gibson. The ultimate 

$ .00 Monthly is pansipumlinihs finish, tone 
quality and volume. Built like a violin. Adjustable fe 
bridge, non-warpable truss rod neck and thirty other 
exclusive Gibson features. Guaranteed for life, Non- 

e] Gibson instruments po, - layi 

: 4 weekly, selling, playing, 
Make $25 to $200 teschitc Owns hichclan, & 
exclusive business. We furnish stock, advertise, help 
sell, carry accounts, Gibsons easily sold on confidential f 
credit plan. 
Send for FREE catalog, FREE music and information 
about Mandolin, Mandola, Mando-cello, Mando-bass, 
Guitar, Harp-guitar, Mandolin-banjo, Tenor-banjo, 
Cello-banjo, Guitar-banjo. If interested in Agency, /j 
check here....ccgsese TEacherMrerseee Clip, check and mail 4 
this ad today. 


Gibson Mandolin-Guitar Co. 


1522 Parsons St. Foreign De 
Kalamazoo, Mich. 25 Broad St., N. ¥. City 
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and parts to build your own 
Write for Free Catalog 
Crosley Manufacturing Co. 
Dept. S17 Alfred St. 





my s MODEL X 
Mri mlb a ! 4 Tubes, $55 
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you ean earn from $1 to $2 an hour in your spare time 


writing show cards. Quickly and easily learned by our 
new simple “Instructograph” No canva or 
soliciting; we teach you how, guarantee you steady work at 
home no matter where you live, ani pay you cash each 
Full particulars Booklet Free. 
AMERICAN SHOW CARD SCHOOL 
206 Ryrie Building Toronto, Can. 











CHEMICAL APPARATUS 
LABORATORY SUPPLIES 
and CHEMICALS — 
Send for our free illustrated Price List No. 2 
BAKER & UNVERHAU , Queens,L.1.,N.Y 


The Real Estate Dicater 


This book gives a most comprehensive yet most concise 
arrangement of useful facts about buying, selling, leasing and 
sub-letting of Real Estate, contracting, foi erection or re- 
pairs, mortgaging, transferring, insuring, etc. Cloth, 256 
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Radio Receiving Set 
(Continued from page 102) 


greater portion of the drop in potential 
necessarily occurs across the lamp bank. 

The plate potential is obtained from the 
same source and in general should be made 
to pass through an additional coil and con- 
denser to remove any noise still remaining. 
The condenser C,; should have approxi- 
mately 6 or 8 microfarads capacity and the 
inductance should be similar to that shown 
in Fig. 3. A 10-watt tungsten filament 
lamp is included in the plate circuit of the 
receiver for pro- 
tection. If the 
plate lead is short- 
circuited at the 
receiver, the lamp 
lights up and the 
current is limited 
to 1/10 ampere. 
The lamp does not 
light up with a 
normal current 
taken by the re- 
ceiver, and the lamp causes but a small 
drop in voltage across it. 

The plate potential applied to tube No. 1 
is equal to the voltage of supply, say 100 
volts, less the drop in voltage across L, L, 
L;. That across tube No. 2 will be less 
than that across tube No. 1 by the amount 
of the filament drop across tube No. 1. 

With this receiver very satisfactory re- 
sults have been obtained without the ex- 
pense and care of storage batteries for the 
filaments or dry batteries for the plate. 





Fig. 3. Inductance for 
the plate circuit 





Neat Display Rack for Store 
Has Collapsible Arms 


‘THis collapsible display rack, installed 
in a Washington, D. C., store, is of es- 
pecial interest because of the manner in 
which the arms fold out of the way when 
not in use so that one or more may be used 
independently of the others. The con- 
struction is simple and inexpensive. 

The arms are shaped as shown, and the 
base and upper bracket are quarter sec- 
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PLAN 


The arms raise up and swing out when 
needed; otherwise they take up little 
room in the corner 


tors of a circle. These parts are all of 
wood. An iron band attached to the walls 
and the upper bracket is the support for 
the extended arms, which protrude in a 
fan shape when raised. 

The rack is inconspicuous and does not 
take up any floor space in the store when 
folded. Draperies and clothes are dis- 
played on it, but it would also be useful 
for hangings, wallpaper, and othér ma- 
terials.—G. L. K. 











REWARD 






or TWQ HOURS WORK 


In answer to a request from Chief of 
Police, Warren Biglow, the Finger- 
Print Expert arrived at the scene of 
the daring robbery of the O Com- 
pany offices. $6500.00 in currency 
was gone, Not a single clue had been 
found. 


Almost immediately Biglow turned his at- 
tention to a table which had been tipped up. 
The glossy ee showed an excellent 
set of finger prints. The thief might just as 
well have left his calling card. 

To makea ~— story short, his prints were 
hotographed, and matched with those of “‘Big 
oe” Moran, asafe blower. Moran wascaught 

and convicted on Biglow’s finger print proof, 
The money was recovered and a $500.00 ree 
ward given to Biglow, in addition to his fees— 
as pay for his two hour’s work. 


BeaFinger-Print Expert 


Learn at Homein Spare Time 


No more fascinating work than this— and 
big rewards goto the EXPERT. Thousands 
of trained men are now needed, The Finger 
Print work of governments, corporations, 
police departments, detective agencies, banks, 
individuals, has created a new profession. 
Many experts earn $3,000.00 to $10,000.00 a year. 
And now you can easily learn the secrets of 
this new science in your spare time—at home. 
Any man with a common school education can 
become a Finger Print Expert in a short time. 


Finger-Print 
Free Outfit and 
Course in Secret Service 


We are making a special, limited offer of a 
complete Professional Finger-Print Outfit and a 
Course in Secret Service Intelligence, both ab- 
solutely FREE. Mastery of these two profes- 
sions offers you a brilliant career. 


Send Today for 


FREE BOOK 


Write quickly for 
fully illustrated free 
book on Finger Prints 
which explains this 
wonderful training in 
detail. Don’t wait 
until this offer has 
expired —mail the 
coupon now. You 
may never see this 
announcement again! 
You assume no obli- 
gation—you fhave 
everything to gain 
and nothing to lose. 
Write at once— 
address 


University of Applied Science 


Dept. 1362 1920 ve., 
SSESSPSESCEERSSEEEeeeeerNeeseseess 


University of Applied Science 
Dept. 1362, 1920 Sunnyside Ave., Chicago, ttl. 
Gentlemen: Without any obligation what- 
ever send meyour new, fully illustrated, FREE 
bodk on Finger Prints, and your offer ofa FREE 

Course in Secret Service Intelligence. 
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Finally revised, illustrated with 100 full- 

] ! page reproductions of famous paintings, 

4. @ and bound up into 4 library-size volumes, 

you can now get this newest, best edition 

of H. G. Wells’ “Outline of History’’ at 44 less than the price of the 
original two-volume set! 


The Oldest Man 
in the World 


Just part of a skull, two molar 
teeth and a thigh bone! Pieced 
together they made—what? One 
of the most perplexing mysteries 
in the study of human history. 

Were these the remains 
of an. ape-like man who 
lived 500,000 years ago? 
Scientists believe that they 
were; they call him the ‘Dawn 
Man,” and out of the record 
embedded in the rocks they have 
reconstructed the conditions of 
his life. How he killed his food 
and tore the raw flesh from the 
bones; how he married and fought 
and died! How little by little he clawed and clubbed his way up 
to mastery over the beasts. It is a fascinating, gripping story, but 
it is only one of a thousand stories that stir your blood in this greatest 
book of modern times. 


Imagine a book that begins 10,000,000 or 100,000,000 years ago; imagine 
being carried down through the ages from one dramatic scene to another— 
as if you sat in a motion picture theatre and saw the whole drama of the human 
race displayed on the screen before you—imagine the thrill of such an experi- 
ence and you have some conception of 


H. G. WELLS’ 
“Outline of History” 


In the Finally Revised, Illustrated, 4-Volume Edition 








ee 


\ 
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A history that goes back 100,000,000 years—that traces man’s rude beginnings 
500,000 years ago—that follows him down through the prehistoric ages to the 
Babylon of Nebuchadnezzar, the Athens of Pericles, the Egypt of Cleopatra, 
the Asia of Genghis Khan, the France of Napoleon, the England of Gladstone, 
the America of today, through the Great War and on into the future United 
States of the World—that gives ALL history as one story—that is Wells’. 


%. “The man who finishes this volume will be an 

S& educated man, however much, however little 

he knew when he started.’’ — Baltimore 
Evening Sun. 


Think of it—the original plates and illustrations; but 
revised by Wells himself and printed in four handy, 
library-size volumes instead of two bulky ones. 

This means we must get quantity prices on 
printing and paper; but it means, most important of 
all, that we bs 


Must Know How Many to Print 


Shall the edition be 50,000? Or 100,000? Or 
500,000? We must know now. 

As the New Republic truly says: “The Outline 
is too big even for publishers’ superlatives.’’ Without 
superlatives, therefore, let us say very earnestly: If 
you want the opportunity of examining Wells’ Outline 
free in your own Home for a week, do not lay this page 
down until you have made your reservation by 
clipping the coupon. 


And The REVIEW OF REVIEWS Too 
For Thirty Years the Standard of Usefulness and Authority 
Where Wells’ story leaves off, the Reviewof Reviews 


P.S.M. \. There you have it in a sentence —the 
2-23 reason why 250,000 men and women 
have paid $10.50 for Wells’ Outline 
aed _ felt Eg —. aaeung 3 it 
. cheap. e Outline is more than 
30 Irving Place \ a history—it is an education— 
New York City the orderly knowledge of human 
X progress which men go to col- 
— ap- lege four years to ot 
roum, Charges f e away without. 
paid by you. Wells“ ten com y 


Outline of History, Voluntarily Wells .has 
in the latest revised \ slashed his royalties 
edition, at the special 85% and entered into 
reduced price. Alsoenter ‘“ a contract with the 
my subscription to the REVIEW OF RE- 

VIEW OF REVIEWS for \ VIEWS by which 
one full year, at its regular one edition of 
price—$4. \ the Outline can 

I will either send you $1 in 5 be offered to 
days and $1 a month thereafter for Americans— 
11 months, or [ will return the X to you—at 


ont, . takes up the record of human achievement. His is 
atoy ey neg ge a a oe send & a a the history of the past; the Review of Reviews records 
ed daipiied. ant 2 es thie ee thefor- 2nd interprets for you the story of today. It is fit- 


ner ting that the two should be joined together; and only 


2. 2 — 
a 4 REVIEW OF REV E C 
OCCUPATION i . 


New York 
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Taking Microphotographs 
without a Microscope 
By Ernest Bade 


T= past few decades have seen an 
amazing development in the manu- 
facture of lenses suitable for the compound 
microscope. But since such an instrument 
is expensive and often is employed only in 
photographing objects too small to be seen 
readily with the eye, a different method, 
requiring only one well ground lens for both 
enlarging and photographing, will fre. 
quently serve satisfactorily. Such a 








A convex lens fastened in a cardboard holder 
takes the place of the camera lens 


method has its limitations, however, and, 
although tiny objects can be photographed, 
they can not be magnified indefinitely. 

Sections through the stems of our com- 
mon woods and shrubs, which give us an 
intimate glimpse into their structure and 
function, as well as many marvels of the 
animal world, can readily be photographed. 
Insects, such as dragonflies, bees, grasshop- 
pers, and flies, can be taken so as to show 
that they have compound eyes made up of 
six sided elements, while crayfish, which 
belong to the same phylum, have com- 
pound eyes 
consisting of four 
sided elements. 
Then, too, the 
brightly colored 
butterfly wing 
defines itself into 

Mounting the treated Suanerens =— 

chiest lapping scales, 
every one of them 
most delicately fluted and ribbed. 

These structures, as well as countless 
others, can be cut with a razor and ex- 
amined by the method to be described, pro- 
vided the object is placed successively in 
30, 45, and 60 per cent alcohol, stained, if 
necessary, in eosine, carmine, or aniline; 
and, finally, treated in 95 per cent and 
absolute alcohol. The object must remain 
at least two hours in each solution and then 
be hardened in xylene for the same length 
of time. 

The object is then ready to be mounted. 
It is placed on a glass slide, carefully cov- 
ered with a drop 
of Canada bal- 
sam and a glass 
cover gently low- 
ered upon it so 
that air is ex- 
cluded. It is 
placed horizon- 
tally and slightly 
weighted until 
the balsam has 
quite hardened. 

When the slide is finished, it is held up- 
right by means of a wooden clip, the object 
being placed at such a height that it lies in 
the exact horizontal center with the lens. 
The character and type of lens used will, of 
course, influence not only the sharpness of 

(Continued on page 105) 
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The finished slide 
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Taking Microphotographs 
(Continued from page 104) 











a the image, but also the magnification. 
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Small Current— 


Big Job! 


Care in Selecting Your “B” Battery 
Cures a Whole Flock of Static Troubles 


A lot of radio bugs are missing a 
good bet when they fail to give the 
proper attention to the “B” Battery 
that supplies current to the plate cir- 
cuit of the vacuum tube. In a good 
many cases—and this applies to the 
seasoned enthusiast as well as the 
newest novice in the ranks—it is 
wrongly set down that since this cur- 
rent is so exceedingly small it cannot 
be very important. 


Nothing could more completely mis- 
represent the facts. True enough, the 
current supplied by the “B” battery 
to the plate circuit is small—but it is 
precisely for that reason that even the 
slightest variations or disturbances are 
to be so carefully avoided. 


In thinking of “B” batteries keep 
this in mind: The current from these 
batteries goes directly into the fine 
windings of the coils of your phones. 
Therefore even the slightest disturb- 
ance or unbalancing of the battery is 
translated directly into noise. 


Obviously the reason for carefully 
soldered connections, loop aerials, short 
leads and the elimination of useless 
wires is to do away with noise just as 
far as possible. The same reason 
should dictate the careful selection of 
“B” batteries. It hardly pays to go 
to a great deal of trouble in taking 
the usual steps to eliminate static 
unless you also pick out a battery 
that is free from the hissing, sput- 
tering and frying noises that are so 
often confused with static and that 
in common with static noises are 
multiplied six or seven times with 
each stage of amplification. 


A “B” battery that is completely in 
accord with the efforts of manufactur- 
ers of sets to do away with static dis- 
turbances is known as the Willard 
“B” battery. This battery consists of 
a group of twelve glass-jar cells, 
assembled in oak cases and connected 
with heavy burned-on connectors. 
Due to the distance between jars elec- 
trical leakage from one jar to the next 
is practically impossible. As each of 
the cells has Willard Threaded Rubber 
Insulation between the plates there is 
no opportunitv for leakage from plate 
to plate. 


It is said by those who have carefully 


examined the construction of the 
Willard Radio “B” battery that, in 
addition to its ability to give results 
without distracting noises, it will last— 
if not a lifetime—at least such a long 
period that it will show a material 
money saving long before it begins to 
exhibit even the slightest sign of age. 
—(Advertisement.) 
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How I Made Money with Odd 
Repair Jobs 


I ALWAYS have had a shop in which to 
putter and tinker at making things, and 
when I needed money to build a wireless 
set, I turned to my tools to help me earn it. 
I found a demand for some one who would 
do little things that didn’t require a car- 
penter—placing an extra bolt on a door, 
making a sidewalk, building and repairing 
fences, placing a board on a porch floor, and 
similar jobs. If any lad of high school age 









Making 
porch 
swings 





will look for this sort of work, he will find, 
as I did, that soon he will have more than 
he can handle. 

Noticing that there was a demand for 
porch swings, I began to make them. I 
needed a quantity of thin oak paneling and 
in my frequent visits to a second hand 
store, I noticed one day a number of old 
wooden bedsteads. The proprietor said 
there was no sale for them, but that he had 
taken them in with the furniture from an 
entire house. Those beds looked like porch 
swings to me, and when I found out that he 
wanted only from 25 cents to $1 each, I 
bought the lot. I got two swings, worth $6 
apiece, from each of the three frames, which 
also gave me paneling for chests, instru- 
ment boards, and other things of that kind. 

The fact that I was able to earn money 
in this way kept me in high school and 
later allowed me to enter college, while the 
experience gained makes me practically 
independent of carpenters or repair men. 
—BENJAMIN B. DAWSON, Wichita, Kan. 





Straightening Springy Wire 


 phesad wire, such as copper-plated 
spring wire and piano wire, which 
come from the factory in coils, must be 
straightened before it is used. A way to 
do this easily and quickly is by drawing 


WIRE COIL 











The wire is drawn between 
three nails 


the wire off the coil through three nails 
driven in a block of hard wood. 

The coil is placed over three or four 
spikes driven into the bench top, and the 
wooden block is held in the vise. The end 
of the wire is then threaded through the 
nails as shown. End-cutting pliers are 
used to draw the wire through.—M. F. 
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$60 To $300 
a Week in 
New Profession 


Enormous untouched field. No 
competition—a tremendous demand 
—and no capital required. 


HE secret of making 

big money is to get into 
something new where there 
is no competition—and yet 
a big enough demand. Do 
you appreciate what a rich 
field for profit Extermi- 
nating Engineering offers 
you? Do you know that 
$300,000,000 loss is occa- 
sioned every year from pests and vermin that 
infest offices, ships, warehouses, hotels and 
private homes? That is why individuals and 
commercial houses gladly pay enormous fees 
to Exterminating Engineers—specialists who 
know how to get rid of these destructive and 
annoying pests quickly and effectively. 


Learn in Two to Six Weeks! 


In a few short weeks I teach you the successful and ex- 
clusive methods with which I have revolutionized the exter- 
minating science. I give you the secret formulae and 
supply you with materials which will enable you to give 
an fron-clad guarantee of eatisfaction to your customers, 
My methods—totally different from any othere—have 
never been known to fail; yet they are extremely simple 
once you know them. 


i Put You In Business 


As soon as you are experienced—it takes but a few short 
weeks—I etart you in business as my local representative in 
your district. ere I refer all local inquiries and contracts 
to you, bring you new customers and Jend dignity to your 
profession by an extensive national advertising campaign 
which explains the services rendered to health and sanitation 
by the exterminating engineers who have been trained under 
my supervision. 


Send for FREE BOOK 


Never has there been euch an unusual eopertuaity to earn 
big money so easily! Send for my Free Book which describes 
the wonderful opportunities in this brand new field—oppor- 
tunities which pay from $3,000 to over $15,000 a year. Mail 
the coupon for Free Book today. 


Exterminating Engineers of America 
Dept. 22, 43 West 16th Street, New York City 


EXTERMINATING ENGINEERS OF AMERICA 
Dept. 22, 43 West I6th Street, New York City 

Please send me without obligation, your free book, “A 
Profitable Business Overnight,”” which tells how I can 
make $60 to over $300 a week as an Exterminating Engineer. 
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BY DOING 


Every phase of all 
anches o! 


ELECTRICITY 


taught by 
Actual Practice 


In America’s foremost and oldest 
institution for trade training. 


No Books Used 


Individual Instruction. 
Start Any Day 


Write for FREE 64-page catalog 


THE NEW YORK 
ELECTRICAL SCHOOL 


40 West 17th St., New York City 
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The Hour That Counts! 


When you see a man putting in his 
noon hour learning more about his work, 
you see a man who won’t stay down. 
He’ll never be satisfied until he hits the 
top. And he'll get there! 

In shops, factories, offices, stores, in every line 
of industry, men are holding splendid positions 
won through spare time study with the Inter- 
national Correspondence Schools. Today they are 
earning four or five times—yes, some of them 
ten times as much money as when they started. 

Employers everywhere are looking for men 
who really want to get ahead. If you want to 
make more money, show your employer that 
you’re trying to be worth more money. 

For 30 years the International Correspondence 
Schools have been training men and women right 
in their own homes. 

More than two million have stepped up in just 
this way. More than 140,000 are studying now. 
Can you afford to let another hour pass without 
making your start toward something better? 
Here is all we ask—without cost, without obli- 
gation, mark and mail this coupon! 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 7625-C, Scranton, Penna. 
Without cost or obligation on my part, please tell me 
how I can qualify for the position or in the subject before 
which I have marked an X: 


BUSINESS TRAINING DEPARTMENT 


Business Management O Salesmanship 

Industrial Management OQ Advertising 

Personnel Organization (Better Letters 

Traffic Management Py gerelgn Trade : 
Business Law Stenography and Typing 
Banking and Banking Law O Business English 


Accountancy (including C.P.A.) [j Civil Service 

Nicholson Cost Accounting C)Railway Mail Clerk 

Bookkeeping (0 Common School Subjects 

Private Secretary O High School Subjects 
OBusiness Spanish (French [(jUlustrating 


TECHNICAL AND INDUSTRIAL DEPARTMENT 
DO EFlectrical Engineering OD Architect 
Electric Lighting (0 Blue Print Reading 
Mechanical Engineer (Contractor and Builder 
Mechanical Draftsman OArchitectural Draftsman 
te aching Shop Practice LiConcrete Builder 
Railroad Positions (Structural Engineer 
OGas Engine Operating Chemistry O Pharmacy 
OCivil Engineer Automobile Work 
OJSurveying and Mapping Airplane Engines 
O Metallurgy . Agriculture and Poultry 
OSteam Engineering () Radio () Mathematics 


cheese cai uacneteadenabaceneeneesuasesbeess csapscouens 

Persons residing in Canada should send this coupon to the 

International Correspondence Schools Canadian, Limited, 
Montreal, Canada. 

















How To Make 
Things Electrical 


Have the fun of doing it 
yourself and save 
half the cost 


This book gives directions for 
making hundreds of electrical 
appliances and devices for the 
home, the shop and the garage. 
The simple directions and many 
drawings make the work easy. 


429 pp. Price, $2.25 post paid. 


POPULAR SCIENCE MONTHLY 
225 West 39th Street, New York City 
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Test Lamp Prevents Burning Out 
Costly Vacuum Tubes 


VERY radio fan who experiments with 
new circuits can avoid the danger of 
burning out an expensive vacuum tube 
through short circuits if he will make it a 
practice to test the filament terminals of all 
sockets with an ordinary electric light bulb 
of the same voltage as the vacuum tube. 
Thus, when using a UV 200 tube, the test 
lamp is simply a 6-volt flashlight bulb. 
If the wiring has become deranged or any 
mistake in the connections has been made, 


ir | 
SG-voir ane | | i | 
FES a MINIATURE 
By SOCKET | 





circuits 
shlight bulb 


Testin: 
with 


the test bulb, costing only a few cents, is 
burned out and not a vacuum tube. The 
rheostat should be tested at the same time, 
running the slider all the way around to see 
that there is nothing defective with it. 

To mount the test bulb neatly, use an old 
vacuum tube base. Break the glass away 
and remove everything but the filament 
leads, which are then connected with the 
terminals of the small socket, as shown. 
The socket and base are molded into one 
unit with tar or other sealing compound. 
—THOMAS E. MILLER, Nashville, Tenn. 





Slotting Phonograph Records 


NY one who has tried to saw slots in a 
midget phonograph record or a piece 

of a large record in order to make spider 
web inductances for a radio set, knows that 
it is next to impossible to avoid breaking 
the brittle composition. The work can be 






2-6'x3"x4" 







Wie 
Peteaatt 


done easily, however, if two 14-in. boards, 
3 by 6 in. are clamped together, a 4-in. 
hole drilled through their center and a notch 
sawn in them the exact shape and size of the 
notches that are to be cut in the record and 
located properly in relation to the hole. 

The record is clamped between the pieces 
in a bench vise and a sharp fine-tooth hack- 
saw is used. The sawed edges should be 
slightly rounded with a file so that they will 
not cut the insulation on the wire.—EDWIN 
J. BACHMAN, Fullerton, Pa. 
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$80 Drafting 
Course Free 


Write to me for this offer f am now maki 
to every one of my students. I do exact 
as I tell you—give you an opportunity to 
vet an $80 drafting course FREE. 


$25 Drawing 
Outfit Free 


I amalso offering to each student a com- 
plete drawing outfit which I believe cannot 
be purchased any place for less than $25. 


A Special Ivorine 


Pocket Rule FREE 
for sending copy of drawing 


OPY this drawing to- 

day and send it to me, 

giving me your age. 
There are no conditions 
requiring you to buy any- 
thing. So, if you are inter- 
ested in drawing, send in 
your sketch right away. I 
will give you free, just for 
sendingacopy of this 
drawing, a 6-inch Ivorine 
Pocket Rule anda 6x9 
book on “Successful 
Draftsmanship.” 


Chief Draftsman Dobe of 
the Engineer's Equipment 
Company, is making this 
offer to interest ambitious 
men who would like to 
better themselves at big- 
er salaries. There will be 
2,000 open positions this 
_year paying from $3000 to 
$3600 a year. Here is your opportunity. 


$250 to $300 
a Month 


Positions paying $250 to $300 per 
month, which ought to be filled by 
skilled draftsmen, are vacant every- 
where. There are in every part of this 
country ambitious men, who with prac- 
tical training and personal assistance, 
will be qualified to fill these positions. 
This training is given by mail and he 
guarantees to train a limited number 
of students under this agreement to 
give practical drafting room training 
UNTIL placed in a permanent position 
at a salary of $250 to $300 per month. 
Considering that Mr. Dobe selects and 
limits the number of students for train- 
ing, it is very important that you act 
promptly and send in your reply either 
with your sketch or without a sketch 


at once, asking for full particulars. 
He will also send you a free book entitled 
“Successful Draftsmanship” telling you how 
you may learn drafting at home 

RAFTING 
























— pea ae 
LOE 
me 


FREE $25 “Corn 
| — : 


Mr. Dobe will give you this entire outfit free 
if you enroll at once. Don't delay. Send for 
fall information TODAY! 


Mail Your Draw- 
ing At Once— 


and Get Ivorine Pocket Ruler Absolutely Free! 


Ambitious men, interested in drafting, hurry! 
Don't wait! Send in your sketch or request for 
FREE Book and Ivorine Pocket Rule.Addrese: 


Chief Draftsman 
Engineering Equipment Co. 
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1951 Lawrence Ave., Div, 1362, Chicago, Illinois 
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LEARN 
CARTOONING 


it’s Easy with 
Landon Picture Charts 


If you like to draw— 
develop your ability and 
become a successful car- 
toonist. Get the same 
instruction—the same 
help that has developed so 
many of the succcessful 
cartoonists of today. 
Hundreds of nationally 
known cartoonists —youn 
fellows such as Branner o 
the Chicago Tribune; Blos- 
ser, who draws ‘Freckles 
and His Friends’’; Gene 
Byrnes, creator of ‘‘Reg’lar 
Fellers’’; Dorman Smith of 
the N. E. A. Service; Thiele 
of Sioux City Tribune, and 
scores of others equally 
famous developed their 
ability, at home, through 
the famous 


LANDON PICTURE 
CHART ,METHOD 


Leading educators every- 
where proneunce Landon Pic- 
ture Charts as the greatest 
achievement in the teaching 
of drawing. No other method 
of teaching gives you such a 
thorough understanding of 
the fundamentals of drawing 
—none develops originality 
so rapidly. 





Why Landon Course 
Is Superior 





Landon students secure 
¢ best cartooning positions. 

Picture Chart Method is 
‘used exclusively by the 

Landon School. 

This course teaches 
* ORIGINAL drawing only. 

No copy work. 

Individual attention and 
‘criticism of students’ 


work. 

5 Specialized instruction 

‘on originating cartoon 
ideas. 

Price within reach of all. 

« Easy payments arranged. 





Popular Science Monthly 

















Write today for sample Landon Picture Chart, long list of 
successful Landon students and full information showing 
possibilities for you. Please state your age. 


The Landon School 
7051 National Bidg. Cleveland, Ohio 
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Automobile Prices 
6 Volt. 11 Plate - 
Ford, Chev., Mitchell’ thine 
Grant, Elgin, Velie, Saxon. 


lance at the prices below 
orld Battery is the best 
buy on the market. Bat- 
teries shipped immedi- 
ately. Express C. O. D. 
Begin now to get 100% 
battery service at half 
cost. order today. 





















12 Volt ne eae 
olt. e- ¥ 
M - ¢ 4, Frank. 
‘iscoe and Crow-Elkhart. 6Volt. 80 Amps. 12.50 
Give year and model of car 6 Volt. 100 Amps. 14.50 


World Battery Co., 1219S. Wabash Ave., Dept. 7, Chicago 


Every Week 


Fast's what R. Berger makes by 
just ane jousewives the 
amazing New Kind of Heat tha 
does away with dirty coal 

wood, eliminates worry about 
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Postcard Projector Does Not 
Turn Views Backward 


C fparded postcard projectors show the 
pictures backward, with the printing 
reading from right to left, although some 
of the higher-priced machines use a prism 
and refracting lens to correct this fault. 
You may make a projector having this ad- 
vantage, however, without using a prism 
and at very little expense. 

Any reading glass will serve as a lens. 
Find its focal length by holding the lens 
between an electric light and a sheet of 
white cardboard, as in Fig. 1. Move it 
back and forth until the filament of the 
light is clearly defined on the cardboard, 
and then measure the distance between the 


| lens and the cardboard; that will give you 
| the actual focal length. 


The box part is made of 7%%-in. wood, all 
the cracks being thoroughly puttied. A 
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N 
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Fig. 1 shows method of testing focal length 
of lens; Fig. 2, the projector with top re- 
moved; Fig. 3, the side view 


door on the back is hinged at the bottom. 
The construction should ‘be such that 
there is a flange over the opening, so that 
no light will leak out when the door is 
closed. A metal clip is fastened to the in- 
side of the door to hold the picture in posi- 
tion (Fig. 7). Two receptacles for 75-watt 
electric lights are placed so that with the 
aid of reflectors all the light is concentrated 
upon the door. The reflectors are cut from 
thin sheet aluminum or tin and bent as 
shown in Fig. 6. 

Directly in front of the “door is a plate 
glass mirror, set at a 45-degree angle (Fig.2). 
The dimension X is the focal length of the 
lens. Opposite the glass on one side is the 
projecting sleeve, the outer part being 
fastened on the outside of the box by means 
of a square plate (Fig. 5). This sleeve can 
be made from an old tomato can. A tube 
containing the lens slides inside of this 
sleeve; another tin will serve for it. The 
lens is held in place by two rubber ring 
washers (Fig. 4). 

Holes are cut into the top above the 
lights and over them are fixed small ventila- 
tor hoods (Fig. 3). They can be made from 
pieces of galvanized iron cut in the shape of 
340-degree arcs and rolled into cones. 
Brackets for fastening the hoods to the box 
can be made from the same material and 

(Continued on page 109) 





“Lighting Fixtures” 


Ready to hang. 


Direct from man- 
ufacturers. 


Completely wired 
including glass- 
ware. 


Send for Catalogue No. 24 
and Dealers’ proposition 


ERIE FIXTURE SUPPLY CoO. 
Desk A, Erie, Pa. 
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PATENTS 


Booklet Free Highest References 
Promptness Assured Best Results 


Send drawing or model for preliminary 
examination of Patent Office records 
and report as to patentability. 


All Business Given Prompt and 
Proper Attention 


WATSON E. COLEMAN, Patent Lawyer, 
624 F St., Washington, D.C. 
































Here’syour opportunity. Radioneeds 

you. Win success in this fascinating field. 
Trained men in demand at highest salaries. 
Learn at home, in your spare time. 


Be a Radio Expert 


I will train you, quickly and easily, to design, 
construct, instal!, operate, repair. maintain, and 
sell all forms of Radioapparatus. My new methods 
are the most successful in existence. Learn to earn 


$1,800 to $10,000 a Year 
F aa E E Wonderful, home-construction, tube 
receiving set, of latest design. 
Write for*‘Radio Facts’’ free. Engineer Mohaupt. 


American Electrical Association 
Dept. 42 4513 Ravenswood Ave., Chicago 














who derive larg- 
est profits know 
NTO apa hood corey 
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pe me be ore applying for Patents. Our book. atont-Sonss 
acts; free. ite Lac Lac 
fF St., Washington, D. C. ESTABLISHED 1869. 














Sys NAME OF SCHOOL OR 
LUG 2NO HUMBER in C1ass 


Either pin illustrated made with any 8 let- 
ters and 2 figures, one or two colors enamel. 
Silver plate, 200 
silver, 400 ea., $4. 
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PATENTS 


TRADE-MARKS COPYRIGHTS 


Send for our free book 
of patent information 


Beale & Park 2oshsts tetinetes,.2.¢ 


16 S. Broad St., Philadelphia, Pa. 






























S Send for Free Catalog Potions. Every- ¥ 
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THE HOME WORKSHOP - 
— r - EVIDENCE 
s _ we Totnes - 
Postcard Projector 77 OEE weet wg N 
: BREE Pack =~ 
(Continued from page 108) ~= = SEBEEE we Spee a ata 
4.\ ee oe woedea Sa 
riveted tothem. In the bottom, around the idaanaaon ORMRE ge rire. Fee 
| Jights, holes are cut to admit air, because ewe TST oO Gi 
: ; : tus. - Rect J 
when the lights are burning, they give off TT 2 y Gas ~weX od 
considerable heat and must be properly vette trate ghee! 4 & S 16 a] 
yentilated. Both lights are connected with . Pa 
one drop cord, as shown in Fig. 2, and the nang | 
Jug is screwed into an electric light socket. Registered Attorneys H 


A bed sheet may be hung on the wall to ee 
serve as a curtain. Place the projector on : 





<A SERVICE 


F Without charge or obligation, we will 
inform you on any questions you 

| may put,.to us touching on patent, 

RING WASHER = 1 trade mark and copyright law, not requiring research. You B4@)§/° 

i), may ask, “Should I protect myself by a patent, or register FF 

} il 

|p 
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under the trade mark or copyright laws? What kind of a 
patent should I obtain? What will it cost? Will it sell?” 
and many other questions that may occur to you. These are vital 
points to consider, and questions will be cheerfully answered. 
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ry 5 
ds IMPROVEMENTS WANTED i 
Ask for copies of unsolicited letters from parties desiring to of 
d ; ; purchase outright new inventions and patents or to obtain i 
Details of lens mounting, reflectors, and " i ] 
picture holder on inside of door licenses to manufacture and sell on a royalty basis. i 
EVIDENCE OF CONCEPTION 

a table or stand and move the tube that Before disclosing your invention to any one hundreds of inventors all over the U. S. 

contains the lens in and out until the view send for blank form ‘‘Evidence of Concep- and Canada in the advancement of in- 

of a card in the holder appears upon the tion,” to be signed and witnessed. A ventions. Our schedule of fees will be 

screen bright and clear. The card should sample form together with printed in- found reasonable. The form “Evidence 

be placed in the projector upside down and structions will show you just how to work of Conception,” sample, instructions re- 


up your evidence and establish your rights lating to obtaining of patents and schedule 
before filing application for patent. As of fees sent upon request. Ask for them — 
registered patent attorneys we represent a postcard will do. 


LANCASTER & ALLWINE 
274 Ouray Building Washington, D. C. 
Originators of Form ‘Evidence of Conception” 


the mirror then catches the view and re- 
verses the left to the right, so that when the 
lens picks up the picture, it reverses it back 
to normal on the screen. In Fig. 2, page 
108, L signifies left and Rright. A projec- 
tor of this type will work with photographs, 
pen and ink drawings, or any other printed 
matter.—EDWIN G. GETTINS. 


TA 
Rough and Reedy Method for [CIVIL SERVICE| ‘26 DRILL SIZEs 




















for life. Many men and women needed for Postoffice screw threads and tap drill sizes will auto- 


Making Mitered Frames mag arrier, Railway Mail, Rural! Carrier, Kontmester. Customs, 


Internal Revenue and other Departments. ' With the aid of our 


FTEN when the home mechanic wants | |HOME STUDY COURSES 
— to make a picture frame or other | |icm crisuuetsn adopted by'.S Gov: schools altorar ts country. 
wa i j is easy, rapid, and sure of results. rite today for fu ‘ormation. 

ee ae Pig — CHICAGO CIVIL SERVICE COLLEGE, Dept. 226, Chicago, Il 
making one. He can make perfect fitting 
corners, however, simply by laying out on 
the workbench or table the outline of the 
outside dimensions of the proposed frame, 
as shown. Measure along the two long 
sides a distance from the corners equal to 


® maticaily give the correct size of any ta 
4 drill to be used when using any kind of a to. The 
tap drill sjzes for U. S. Standard screws: S.A.E. 
aus ti Standard for automobile work: tap drill sizes for 
7 all pipe taps also tap drill and body drill size for 

s 1 


ir 
+h 








7 screws comp ble of 
fy decimal equivalents by sixty-fourths of an inch. 
Printed on the very best pressed fibre size 3° 
inches with printed instructions, 2 for 25c post 
paid. Stamps accepted. 


Rays 
DAYTON-ROGERS 3101 Lyndale So. Minneapolis, Minn. 
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Brooks Variable 
Condenser 


Two Ribbons Furnished 
Easily Interchangeable 


(Max. .0005—Min. .00001) 
(Max. .001—Min. .00001) 
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iO 20" 
LAY.UT OF FRAME 








Adaptable to all receiving 
circuits. 

Shorting of plates eliminated. 

Nicety of Adjustment. 

Straight line capacity curve, 

Low internal resistance. 

Loud Signals. 


Retail $ 4.75 


Price each 
Complete with Dial 
Manufactured by 
JOBBERS _ METRIC METAL WORKS 
WANTED m 


Write for Prices 
and Discounts 


Lines laid out on bench take the place 
of miter box 





S | | one of the narrow sides. From these points | 
draw diagonal lines through the corners of 
the rectangle to represent the lines of the | 
miter. 

One strip or piece of molding is placed on 
the table and another piece is laid on tke 
top of it at right angles. Then both pieces 

are alined on the layout and fastened 
together with small sprigs. By holding the | 

saw parallel to the mitered line, a perfect | 
cut may be made through both pieces. The 
process is repeated in each corner and no 
mistakes in size or squareness are likely to 
occur.—M. L. E. 























American Meter Company, Inc. 
ERIE, PA. 
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Great Inventors 


Now Teach You 
How to Invent 


Edison says ‘‘Invention is 
a Science and should be 
taught as a Profession’ 


Thousands of inventions are needed today. Just 
one little idea can bring you fortune and fame. 
The world is waiting for new inventions in 
engineering, chemistry, household articles, radio, 
and other fields—and 
will pay big money for 
even the simplest idea. 
Little things like the 
tin bottle cap, the 
crimped hair-pin, the 
rubber on the end of 
a pencil brought their 
inventors hundreds of 
thousands of dollars. 
Couldn’t you make 
some equally simple 
invention? Haven't 
you ideas that could 
be turned into money? 
‘ Inventing isn’t a mat- 
RAYMOND FRANCIS YATEs t€F, Of blind luck—it 
isn’t a question of 
guesswork. Invention is based on certain 
principles, just as any other profession. It fol- 
lows a definite course of procedure step by step 
from the origination of the first idea to its final 
development on a commercial scale. 


Learn at Home 
in Spare lime 


Hitherto, every inventor had to work out these 
principles of invention for himself. For every 
successful inventor knows and uses these principles. 
He knows WHAT TO INVENT and HOW TO 
INVENT. But now you can learn in a few months 
what it took great inventors years of discouragement 
and terrific struggle to acquire. Fifteen famous in- 
ventors have now revealed, for the first time, the 
secrets of invention. They explain how to originate 
ideas, how to develop and perfect your ideas, how to 
patent your inventions, and how to sell them to your 
best advantage. In short, they make it amazingly 
easy for you to become an inventor, simply by learn- 
ing the whole wonderful science of invention, step 
by step, from beginning to end. It requires just 
fascinating moments of your spare time at home. 


First Course of Its Kind 


This is the first course in practical Invention that 
has ever been devised. Now you can take Edison's 
advice and actually learn HOW TO VENT— 
how to make invention a profession! In simple, 
easy-to-understand language, you are told how 
successful inventors work; you learn how to use the 
secrets of invention that convert a simple little idea 


into money. 

Inventive Science 
A wonderful new book has just come from the 
press that tells all about the Science of Invention; 
that shows how great inventors work, how little 
ideas have made fortunes; how you, too, can easily 
learn the secrets of successful invention. This 
fascinating Book will be sent free to all those who 
are genuinely interested. Send for this Book today, 
as only a limited number are available for free dis- 
tribution. Write your name and address on the 


coupon below, or send a post card NOW! There 
88 no cost or obligation. 


BUREAU OF INVENTIVE SCIENCE 

Dept. 22, Wisner Building, Rochester, N. Y. 
Bureau of Inventive Science, Dept. 22 
Wisner Building, Rochester, N. Y. 


Please send me your free book, ‘‘The Science of In- 
vention.” 
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Chief of the Greatest 
Telephone System 


(Continued from page 24) 


were tried in an effort to stop this phenome- 
non of induction. Queer, mysterious in- 
struments were hung on the poles or con- 
nected in the eircuits. Some of them not 
only killed the induction, but they killed 
the voice currents as well. 

Just at the juncture when those assigned 
to the problem were about to give it up, 
one of Carty’s men tried the simple ex- 
pedient of twisting the two wires of a cir- 
cuit about each other. It worked! Trouble- 
some induction was eliminated and the 
telephone company was enabled to extend 
its lines a little farther. 

These extensions, however, presented 
other new problems, one of which was the 
iron wire, which had been borrowed from 
the telegraph. A long distance line, built 
from Boston to New York, was found to be 
practically unworkable because of the ex- 
tremely high resistance of the iron wire to 
the telephone currents. All sorts of iron 
and steel wire were tested, but to no avail. 
Experiments with other metals proved 
that copper was best. But the copper wire 
then available was so soft that when lines 
were strung, the copper stretched and 
broke under its own weight. 


First Hard Drawn Copper Wire 


As usual, one of Carty’s men came to the 
rescue with the idea that copper might be 
drawn into a hard wire. This man was 
sent to a Connecticut wire factory where, 
after a series of experiments, he produced 
one of the fundamental contributions to 
modern communication—the hard drawn 
copper wire. This wire combined the elec- 
trical advantages of copper with the 
strength of iron, and at the same time it 
eliminated the rusting of wires. 

The one drawback to copper wire proved 
to be its high cost—four times as much as 
that of iron. In some instances, on long 
lines, it was necessary to use wire as thick 
as your finger. The first line between New 
York and Chicago (a single circuit), for 
instance, weighed 870,000 pounds and 
the cost of the bare metal was $130,000! 
How might this cost be reduced? 

Carty and his staff supplied the answer 
by discovering better kinds of insulation, 
by making telephone instruments more 
sensitive, and by the use of a new inven- 
tion called the “loading coil,”’ all of which 
permitted smaller sizes of wire. The in- 
vention of the so-called loading coil, which 
eventually made transcontinental tele- 
phony possible, came from outside the 
telephone industry. It was the work of 
Michael J. Pupin, professor at Columbia 
University, and it saved as much as $40 for 
each mile of wire. 


Early Days of the Switchboard 


In 1885 began the development of the 
modern switchboard. The first switch- 
boards, like other parts of the first tele- 
phone system, were borrowed from the 
telegraph. They connected only a few 
hundred customers, but occupied as mfich 
space as the modern switchboards, where 
one girl can now make connections between 
any two of 10,000 subscribers. 

As the number of telephone subscribers 
increased, the size and complexity of the 
central office equipment grew at an alarm- 

(Continued on page 111) 
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qutist’s Nodel 
VS 


'The Saxophone is so easy tor 

arn you can actually hed | as 
tunes after an hour’s in- 
struction and practice! Most 

popular instrument in his- 
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of the headlines of tomorrow’s 
newspapers ! 
Don’t be satisfied with the 
regular broadcasted programs! 
Get the most out of radio! 
Hundreds of radio enthusiasts 
are doing it! 
Equip your vacuum tube set witha 


FINCK RADIO RELAY 


and you will automatically receive and at the 
same time have a permanent record of all the im- 
portant and interesting news events of the 
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PROTECT YOUR IDEAS 


Avoid Delays. Profit From Your Invention. 
Write today for free book “How to Obtain 
a Patent.” Send Sketch or Model of your idea for 
preliminary examination and my report. Your 
rights will be carefully safeguarded and held in 
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(Continued from page 110) 


ing rate—so alarming, in fact, that at one 
time the general manager of the New York 
office actually prepared figures showing 
just how many new subscribers would be 
required to throw the company into bank- 
ruptcy! Sometimes a single switchboard 
would cost several millions of dollars. 

Again it was up to Carty and his co- 
workers to find aremedy. And they found 
it, but through the slower, surer course of 
scientific research. Under his guidance 
one new type of switchboard after another 
was devised and tested. Long before one 
switchboard wore out, it was replaced by 
improved apparatus. 



















Machines that Seem to Reason 


Deliberately, each small step in the 
progress of wired communication led surely 
to the crowning achievement of the modern 
telephone — the automatic switchboard, 
with which a telephone user can make his 
own connections without the intervention 
of any other human hand or brain. These 
marvelous automatic machines not only 
make connections between two parties on 
the same exchanges, but select “trunk” 
lines between exchanges that are not busy. 
They operate coin box stations with accur- 
acy as to charges, returning coins, and 
perform with accuracy a hundred other 
functions that a telephone operator can 
perform only after a long course of training. 
They are now being installed in all parts of 
the country as rapidly as they can be man- 
ufactured and put in service. 

Still another problem solved by Carty’s 


telephone engineers, was the underground 
cable. When the telephone was young, § 
cities the pole lines became so crowded that only keys of their kind. Send $1 today. 


strict confidence. Highest references. Prompt 
Personal Attention to each case. 
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i ‘‘How to Obtain a Patent” Sent Free on re- | 
quest. It tells how to apply for Patents, Trade Marks, ‘| 
Foreign Patents, Copyrights, etc.; gives information | 
on Patent Procedure; tells what every inventor 
should know. ds of I ‘8, who are our 
clients, are our references. 
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437 Seventh St. Washington, D. C. 
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Novel key chain FREE with set. 
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it was practically impossible to string more 
wires. Finally, legislatures and city coun- 
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SECURE A PATENT, send for Our Guide Book, HOW TO 
GET A\PATENT, sent free on request. 


Send model or sketch and description of your invention and we 


IF YOU HAVE AN 
INVENTION and DESIRE 
TO LEARN HOW TO 


Tells our Terms, Methods, 


will give our opinion as to its 
patentable nature. 


RANDOLPH & CO. 
130 F St., N. W., Washington, D. C. 
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Radio Hook-Ups 
In this book are shown all the best circuits for damped and 
undamped wave receiving sets, buzzer, spark coil and 
transformer sending equipment, as well as vacuum tube 
telegraph and telephone transmitters, wavemeters, vacuum 


tube measuring instruments, audibility meters, etc. 
Price, 75 cents 
POPULAR SCIENCE MONTHLY 
225 West 39th Street, 


New York City, N. Y. 








“A dollar a minute” 


“That’s what I figure my spare- 
time study with the I. C. S. was 
worth to me. It was the best invest- 
ment I ever made. I’m now making 
$160 a week—or almost twice as 
much in a single hour as I used to 
make in a whole day!” 





Every mail brings letters from some of 
the two million students of the Inter- 
national Correspondence Schools telling 
of promotions and increases in salary as 
the rewards of spare-time study. 


What are you doing with the hours 
after supper? Can you afford to let them 
slip by unimproved when you can easily 
make them mean so much? One hour a 
day spent with the I. C. S. will prepare 
you for the position you want in the 
work you like best. Yes, it will! Put it 
up to us to prove it. Mark and mail this 
coupon now! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
in Bex 7627-C, Scranton, Penna. 

yithout cost or obligation on my part, please tell me 
bow I can qualify for th iti j 
- AS EA ~j = iz on or in the subject before 


™ BUSINESS TRAINING DEPARTMENT 





Salesmanship 

Industrial Management Advertising 
Personnel Organization Better Letters 
— + - ——— Ls 

usiness Law tenography and Typing 
Banking and Banking Law Business English 
Aecountancy (including C.P.A.) [ Civil Service 
Nicholson Cost Accounting Railway Mail Clerk 
Bookkeeping Common, School Subjects 


Private Secretary High School Subjects 
Business Spanish [{ French Illustrating 


TECHNICAL AND INDUSTRIAL DEPARTMENT 


Electrical Engineering Architect 
Electric Lighting Blue Print Reading 
Mechanical Engineer Contractor and Builder 


Mechanical Draftsman 
Machine Shop Practice 
Railroad Positions 

Gas Engine Operating 

Civil Engineer 

Surveying and Mapping 
Metallurgy 

Steam Engineering [2 Radie 


Architectural Draftsman 
Concrete Builder 
Structural Engineer 
Chemistry 0 Phar 
Automobile Work 
Airplane Engines 
Agriculture and Poultry 
Mathematics 





rrr rrr itt irerrrirer tri t i rrr tri r rrr rt iri 





co caeeslisnnsinttRaspastonnssimsennnesieetDnenssnnnnenansensnennenainsbhnaioneinnn 

SOE LE EOC AAR ARE OT RTT 

Persons residing in Canada should send this coupon to the 

international Correspond School. dian, Limited, 
Montreal, Canada. 





PRACTICAL AMATEUR WIRELESS STATIONS 


This book contains best suggestions of thirty-three experi- 
menters on building, installing and operating experimental 
stations for radio communication. 


Profusely illustrated. 136 pp. Price 75c¢ 


Popular Science Monthly, 225 West 39th Street, New York City 


Cycle Sledding—New/ 











A new winter sport for 
real red-bloods! You 
more daring ones may 
even “crack-the-whip,” 
with several sleds 
hitched behind a speed- 
ing Harley-Davidson. 


For sport or work, snow or 
shine, through drifts or 
slush, this sturdy mount 
takes you anywhere—swift- 
ly, surely, comfortably. No 
cold weather troubles with 
a motorcycle. And best of 
all—there’s the Harley- 
Davidson’s wonderful econ- 
omy —two cents a mile, 
“en gas, oil, tires and 
all. - 


Harley - Davidson 1923 
models, with 10 improve- 
ments, are the finest motor- 
cycles ever built — yet the 
prices are lower. 


See your dealer, or write for f ) 
literature and reduced prices FT, 
4 
Harley-Davidson Motor Co. z ¢ Z 
Milwaukee, Wisconsin SY 
Attractive dealer proposition for unas- 


signed territories. Address Desk A-2. 
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Chief of the Greatest 
Telephone System 


(Continued from page 111) 


lines extend from Boston to Washington, 
and from New York halfway to Chicago, 
There is now no physical difficulty in the 
way of cables from coast to coast,” 

In spite of all these remarkable develop. 
ments, it would still be impossible to senq 
weak telephone currents across the cop. 
tinent and receive them with sufficient 
strength to be audible, were it not for the 
invention of the telephone repeater. The 
function of this ingenious instrument is to 
pick up the weakened telephone current at 
a point along its route, strengthen it, and 
send it on to the next section of line. 

The average radio amateur will at once 
recognize the telephone repeater as the 
familiar vacuum tube amplifier. That is 
exactly what it is, although it is not gener- 
ally understood that the vacuum tube wag 
developed in the telephone laboratory. 


Original Use of Vacuum Tube 


When Dr. Lee DeForest invented his 
vacuum tube, Carty and his staff were the 
first to see its far-reaching possibilities. 
Today, thousands of vacuum tubes, as 
perfected by countless researches of the 
telephone engineers, are in service 24 
hours a day. A telephone conversation 
between New York and San Francisco is 
relayed 12 times through vacuum tubes, 
yet the voice heard at the distant end of the 
line is a faithful reproduction of the speak- 
er’s words! 

Not only the vacuum tube, but the wire- 
less telephone itself as a reliable means of 
long distance communication, was born in 
the telephone laboratory under the guid- 
ance of Carty. As early as 1913 Carty had 
set a scientific staff to work investigating 
the use which the telephone system might 
make of radio. As a result, a practical 
wireless telephone was developed and in 
one experiment with this instrument Bell 
engineers talked from the Arlington station 
to the Eiffel Tower in Paris. One engineer 
even picked up the conversation in far- 
distant Hawaii—a long distance record 
that never has been broken. 

We have here but the barest outline of 
the marvels of the telephone, for there are 
hundreds of other devices about each of 
which a book might be written; for ex- 
ample, the phantom circuit, which makes 
two pairs of wires do the work of three 
pairs; the carrier current system by which 
six or seven simultaneous conversations 
may be carried on over the same wire; the 
multiplex telegraph, by which several tele- 
graph messages can be sent over a wire 
being used simultaneously for one or more 
telephone conversations. 

Today there are more telephones in New 
York City than in all of England; Chicago 
has more than France and nearly as many 
as Germany. With one sixteenth of the 
world’s population, the United States has 
one third of the world’s telephones. In 
this country every year there are 350,000,000 
more long distance telephone calls than 
telegrams and 6,000,000,000 more telephone 
calls than communications by letter. 

These achievements of the telephone 
would never have been realized except by 
the constant application of scientific re- 
search, and among the exponents of the 
practical value of science there is no one 
more conspicuous and successful than 











J. J. Carty. 
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Coué’s Magic Health Secrets 
(Continued from page 26) 


the simple and unspectacular act of hitting 
the ball straight or doing the week’s work 
easily and right. 
Prove this to yourself. You know that 
you can easily stand on a foot-square plat- 
form two inches above the floor—but all the 
will in the world could not make you stand 
safely on the same platform suspended in 
space 300 feet above the gorge of Niagara. 
The reason is simply that if your imagina- 
tion avidly seizes on the spectacular picture 
of the fall in store for you, your will, unless 
under marvelous control, cannot prevent 
the unconscious from absorbing this picture, 
and the unconscious, through its mysterious 
action on the functions of your body, 
promptly precipitates the fall. 

To apply the Coué system you need only 
a few brief recipes. First, you must be con- 
vinced that cure by autosuggestion is actu- 
ally possible. You must have faith. The 
experiment illustrated on page 26, and 
suggested by C. H. Brooks in ““The Practice 
of Autosuggestion’’—one of the most read- 
able explanations of Coué to be had—will 
convince you of the powers of the uncon- 
scious. Brooks also cites the familiar trick 
of telling a passenger on a ship that he 
looks as though he were getting seasick. His 
imagination is already full of the terror of 
this very development. Your word re- 
inforces the terror and he succumbs. But 
turn to an old time seaman and tell him 
the same thing, and he merely laughs. 
His unconscious doesn’t accept the idea, 
and the same suggestion has no effect upon 
him. 


Is Coue’s Personality a Factor > 


While Coué claims no power of any kind 
not inherent in all of us, it is probably true 
that a slightly hypnotic effect, due to his 
personality, impresses his hearers, and so 
overcomes their first conscious revolt 
against his theory and influences the un- 
conscious mind to accept the message he 
has for it. Thereafter, the whole process of 
cure becomes one of purely self-suggestion, 
that anybody can practice. 

Of course, you must not expect miracles. 
Coué and his disciples have published hun- 
dreds of testimonials of cures for practically 
all the diseases that can afflict a human 
being. That many of the cures claimed 
are utterly absurd and absolutely impos- 
sible has been proved by the experience of 
generations of scientific observers, who have 
studied the very methods used by Coué and 
his followers. 

Autosuggestion may cure only where the 
disease or the disorder is due to abnormal 
functioning of the nervous system, or to ab- 
normal functioning of an organ, the opera- 
tion of which can be influenced by suggestion 
through the nervous system. 

All conditions that can be improved or 
eradicated by stimulating better digestion, 
assimilation and nutrition, or that respond 
directly to strong mental stimuli, can of 
course be helped by the Coué formula. But 
these do not include tuberculosis, diphtheria 
or any organic disease or acute germ in- 
fection. Germs that are alive and kicking 
won’t pay much attention to hypnotic sug- 
gestions or even the Coué rosary string. 

But science must accept the fact that 
functional and nervous disorders will often 
succumb to autosuggestion and that Coué’s 
sudden worldwide fame is justified because 
he has brought us a novel technique for 
effecting such cures. 
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AT ENT S TRADEMARKS 
COPYRIGHTS 
SPECI AL OFFER FREE OPINION AS TO 
PATENTABLE NATURE 
Before disclosing an invention, the inventor should write 
for our blank form **Record of Invention.’’ This should 
be signed and witnessed and if returned to us together 


with model or sketch and description of the invention, 
we will give our opinion as to its patentable nature. 


Our Three Books Mailed 


Free to Inventors 


Our Illustrated Guide BOOK 


HOW TO OBTAIN A PATENT 


Contains full instructions regarding U. S. 
Patents. Our Methods, Terms, and 100 
Mechanical Movements illustrated and de- 
scribed, Articles on Assignment or SALE OF 
PATENTS, Patent Practice and Procedure, 
and Law Points for inventors. 


OUR TRADE MARK BOOK 


Shows the value and necessity of Trade-Mark 
Protection and gives information regarding 
unfair competition. 


OUR FOREIGN BOOK 


We have Direct Agencies in all Foreign 
7 Countries. Write for our illustrated Guide 
Book on Foreign Patents. 

Send for List of Patent Buyers containing 
unsolicited Letters from Manufacturers and 
others Wishing to Buy Patents. 


SPECIALIZATION Our Staff 


The field of invention is so vast that it is impossible for any one to become an expert 
in all the different classes of invention. Only those skilled in the class to which the 
invention relates are capable of rendering efficient service. For this reason Victor J. 
Evans & Co. employ a number of patent lawyers and mechanical experts who have 
been selected for their special knowledge and ability in certain lines of invention, 
Each case is placed in charge of experts in the classes to which the invention relates, 


THE VALUE OF YOUR PATENT 


Will depend much upon the skill and care with which your case is prosecuted in the 
United States Patent Office. We spare neither time nor pains to secure the broadest 
possible patents that the inventions will warrant. That every case entrusted to us 
receives our best efforts, and that our work is done consistently, skillfully and thor- 
oughly is evidenced by the many unsolicited letters of commendation that we receive 
constantly from our clients. We will furnish upon request lists of clients from any 
State in the Union for whom we have secured patents. 


Our New York, Philadelphia, Pittsburgh, Chicago, and San Francisco Offices 


Owing to the growth of our business we have established for the benefit of our 
clients Branch Offices in New York City, Philadelphia, Pa., Pittsburg, Pa., Chicago, 
Ill., and San Francisco, Cal. These branch offices being located in these large 
commercial cities, together with our Main Office located near the U, S. Patent Office, 
in Washington, enables us to more promptly handle the business of our clients, par- 
ticularly as the branch offices are in constant touch with the Main Office and fully 
equipped to handle patent business in all its branches. 


Highest References—Prompt Attention—Reasonable Terms 


















1) (aall] VICTOR J. EVANS & CO.; 
ma Af | Patent Attorneys ' 
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| | | <i Chicago Offices, 1114 Tacoma Bldg. San Francisco Offices, Hobart Bldg. } 
1 | \ (Gri | Main Offices, 760 9th Street, Washington, D.C. : 
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W. L. Douglas shoes are actually demanded 
year aiter year by more people than 
any other shoe in the world 


W. L. Douglas has been making surpassingl 
BECAUSE shoes for forty-six years. This mat tm | 
of nearly half a century in making shoes suitable for 
Men and Women in all walks of life should mean some- 
thing to you when you need shoes and are looking for 
the best shoe values for your money. 


shoes in style, quality, material and 
W.L. DOUGLAS workmanship ‘are a ll than ever be- 


fore; only by examining them can you appreciate their 
superior qualities. 


No Matter Where You Live 
shoe dealers can supply you with W. L. Douglas shoes. 
If not convenient to call at one of our 110 stores in the 
large cities, ask your shoe dealer for W.L.Douglasshoes, 
Protection against unreasonable profits is guaranteed 
by the name and price stamped on the sole of every 
pair before the shoes leave the factory. Refuse sub- 
stitutes. The prices are the came everywhere. 


if notfor sale in your vicinity, write for catalog. 


TO MERCHANTS: i ss dealer in your town 
handles W. L. glas shoes, write — 
for exclusive rights to handle this quic 
selling, quick turn-over line. 





W.L.D — & Cc 
q as Shoe Co, 
124 Spark St. Brockton, Mass, 
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STANDARD FOOD & FUR ASS’N 
407-C Broadway New York City 


The day in and day out 
efficiency of this inexpens- 
ive De Forest Radiohome 
Receiver with its range 
up to 100 miles is just a 
straw that shows which 
way the wind blows. Any- 
thing marked De -Forest 
lives up to the reputa- 
tion of that great name. 
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esigns 


No Money 
Down 


While other watch dealers are raising their prices, 
asking you for larger monthly payments, and mak- 
ing payment terms harder for you _to meet, we are 
- Bw you our new model Santa Fe Special, no ad- 








vance in price, no money down, easier terms and 
smaller monthly payments. WE realize the war is 
over and in order to double our business we MUST 
give you pre war inducements, better prices, easier 
terms and smaller payments. 


Adjusted to Positions 
Adjusted to Temperature 
Adjusted to Isochronism 


Adjusted to the Second 
Thin Model. All Sizes. 


Without one penny of advance payment let us place 
in your hands to see, to examine, to inspect, to ad- 
mire, to approve, a real masterpiece in watch creation. 
A Watch which ‘passes the most rigid inspection and 
measures up to the exacting requirements of the great 
Santa Fe Railway System, and other great American 
trunk lines. 


Page 12 of Our Watch Book is of 
Special Interest to You 


Ask for our Watch Book free—then select the Watch 
you would like to see, either the famous Santa Fe 
Special or the 6 position Bunn Special, and let us ex- 
plain our easy payment plan and send the watch 
‘ express prepaid for you to examine. No Money Down. 
Remember—No money down—easy payments buys a 
master timepiece—a 21 Jewel guaranteed for a life- 
time at about half the price you pay for a smaller 
— of other makes. No money down—a wonder 
offer. 
SANTA FE WATCH COMPANY 
280 Thomas Eide. Topeka, Kansas 
(Home of the Great Santa Fe Railway) 








DE FOREST RADIO TEL. & TEL. CO. 
JERSEY CITY, N. J. 


bai i Rvetter! Post Tard. or this Coupon Wiréring My 


SANTA FE WATCH CO., 
280 Thomas Bldg., Topeka, Kansas 

Please send me your New Watch Book with the 
understanding that this request does not obligate 
me in any way. 
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The First Successful Color Movie 
(Continued from page 61) 


photograph made through the red-orange 
screen. They will not show on the other 
photograph. The blue parts, on the other 
hand, take only through the blue-green 
screen. Now we dye one photograph red- 
orange and the other one blue-green. The 
first represents the red parts of the dress, 
the second the blue parts. We put them 
together, one on top of the other (of course 
both are transparent), and we have a color 
photograph of the dress. 

All this is simple enough, but when we 
come to apply it to motion pictures, there 
are difficulties. The greatest is to discover 
some way of taking two photographs at 
the same instant, through the same lens. 

This problem Doctor Comstock solved 
in a very ingenious way. Just back of the 
lens of the camera he placed a silver mirror 
with holes in it. Half of its surface is pol- 
ished silver, the other half is holes. It 
stands at an angle of 45 degrees to the 
beam of light. What happens to the light 
can be seen immediately from the diagram 
on page 59. One half of the light is re- 
flected at a right angle. The other half 
goes straight on. The light beam from 
the lens is thus split into two beams, ex- 
actly alike. One of these beams is led 
through the blue-green color screen, to 
make the blue-green image at one point on 
the film. The other is led through the 
red-orange screen and makes the red- 
orange at the same instant on a lower por- 
tion of the film. Then the film moves and 
two new images are made again, one above 
the other. 

The film consists, then, when removed 
from the camera and developed, of a suc- 
cession of double pictures (one below the 
other) all still in black and white. One 
picture of each pair corresponds to a blue- 
green image, the other to a red-orange 
image. This film, of course, is a negative. 

The next step is to make the positive 
print from this negative. On this print 
the pair of images taken at the same in- 
stant and that are separate on the negative 
must be brought together and superposed. 
The blue-green one of a pair is printed on 
the front of the positive film, the red-or- 
ange one is printed on the back of the same 
film. They must now be dyed. 

In this process the positive film is run 
through one dye bath that contains in solu- 
tion the blue-green dye and the red-orange 
dye. The dyes are taken up selectively by 
the two images on the film; the blue-green 
dye “takes” only on the blue-green image; 
similarly, the red-orange dye colors only 
that image. 

The result of this selective dyeing is a 
colored positive print ready for projection. 

Aside from the technical difficulties in- 
volved in the perfection of color movies, 
there remain other still more interesting 
problems—problems of directing, of acting, 
of the psychology of audiences. At present 
the movie actress’s make-up, for instance, 
is a horrible looking mess of yellow cheeks 
and blue chin and forehead; blues for what 
is to be white, yellow for healthy flesh. 
For color movies all this must change. 

An effective make up, I believe, may 
prove to be greenish or violet, with reds 
inclining to orange, instead of the yellows 
and blues now used. Certainly, when the 
color movie make-up technique is so per- 
fected as to simulate a beautiful star’s 
natural color of complexion, hair and eyes, 
we shall have more fascinating photo plays 
than ever. 
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Box for Feeding Birds in Winter 











e | Turns with the Wind 

: By Robert Page Lincoln 

n T° ENCOURAGE the winter birds in | 

. the colder sections of the country, | 

8 many persons scatter crumbs or seeds on | 

, the ground, after clearing away the snow. | 2 ' 
This is not the best method, because driving | Inquiries from Manufacturers and Others Who Are Looking for Good Ideas 
P snow frequently covers the food just at the | 

P | 


time when it is most needed. If a revolving 


PROTECTED BY PATENTS 


are constantly being received. Manufacturers are always interested in any new 
device for which there is a market, which fills a long felt need, makes production 
possible at a lower cost, or which will do the work BETTER. There is undoubtedly 
a great demand to-day for really worth while inventions. 


Your First Step 
If you have an idea, send immediately for my blank form ‘“‘TO RECORD YOUR 
INVENTION.” You should serve your own best interests by filling out and signing 
this form before you disclose your invention TO ANY ONE. This document will help you 
determine and establish evidence of invention before filing an application in the U. S. 
Patent office. A copy, with full instructions, will be gladly sent on free request. 
New Book ‘‘Successful Patents’’ Sent FREE 
Every man who has an invention or ever hopes to have one, should send for a copy 
of my book, “SUCCESSFUL PATENTS.” It tells what everyone should know about 
patents, trade-marks, copyrights, etc. It describes my methods, fees and terms, gives 
information relative to assignment or sale of rights and instructions in detail. Mail 
coupon to-day for a free copy of this book—or a postcard request will do. 
To the Man with an Idea 
I offer a comprehensive, experienced, efficient service for his prompt, legal protection, 
and will endeavor to aid him in the commercial development of his proposition—my service 


is distinguished by over 12 years’ successful practice, and by thousands of satisfied clients 
and by reasonable fees. 


Send sketch, or model, and description, for advice as to cost, opinion as to its patentable 
The type of pivoted box illustrated is one nature, etc. Preliminary advice gladly furnished without charge. 


that has been used with success. It can be a an noone COMPS ear m atm oe me an ener eae 
made of 14 or 3% in. stock in any reasonable RICHARD B. OWEN, Patent Lawyer 
size. The wings are of the same material, Main Office, Branch Office, 

cut as shown. The house revolves on the 6 Owen Bldg., Washington, D.C. 2276-D, Woolworth Bldg., New York City 


" i Please send me. without charge, ther obligation, a copy of your book, “SUCCESSFUL PATENTS,” 
end of . pole that has an iron rod driven @—4 your form “TO RECORD YOUR INVENTION,” and information concerning patents, etc. a 
into it. A washer is used between the top 


of the pole and the bottom of the house. 

The box should turn readily in a 
high wind, but not so freely that it has a 
tendency to spin. 
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feed or bird box is provided, this difficulty 
will not arise. 
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A great and rapid seiler, some- ise potesee aed plekare lnctepetions thee h. iten9 Z 

thing every boy wants and never easily convert your Ford into this 
gets tired of; scientifically and id 
_ practically made. If you like hunt- 
ing and outdoor sport get a Zip-Zip. 
Prong made of beautiful metal. Fine 
Zip-Zip rubbers with plenty of pep 
and force. Order from ys or your 
dealer. Zip-Zip complete, 
35e, or three for $1.00, 


Automatic Rubber Co. 
a Dept. 22, Columbia, S.C. 


ZIP-ZI1P | feFORD 2 SPORT OAR 
A Simple Set Line Rig for | | 
Winter Pike Fishing 


THOROUGHLY reliable method of 

making a set line rig for fishing 
through ice for pike, muskalonge and other 
large fish, requires nothing more than a 
stick and crotch. The crotch is large or 
small, depending upon the amount of line 
to be used. 

A hole is bored near the top of the handle 
and the line is pulled through, brought 
down to the crotch, slipped under and then 
wound over one 
arm and under 
the other. This 
over and under 
winding is con- 
tinued until all 
the line is on the 
crotch except the 
length desired to 
hang. Thus, for 


fishing in 20 ft. of Learn by Mail to Play 


water, with the a ' Your Favorite Instrument 


lure 5 ft. from the . Of all the arts, music has the widest popular appeal. 


aes . hestras, bands, singers, instrumental so 
bottom, it is necessary to allow 15 ft. of line | ZOuheM cs Soa goat dances, in theaters, hotels, amuse- 


tohang free. The line is secured by slipping | Tent Parks, etc, , There has never been =e > oa 








with afew dollars 
worth of material 
from the hardware 
“a otore. Ne seed 

lay up the car. 
The P'A L”’ with 





=” | Keen, Classy i! 
Ringer 4 ray mg eta 
ear only $6.40 delivered. 
NOW while we can make cod. ‘solvetyt Bend eae or 4 an | 
aces tus of Sport Bodies ,**Jifdy’’ Topa and **Gosum" Windshields.A 
UEMPEL CO., 514 Kuempel E Idg., Guttenberg, jowa 


NORTHWESTERN 
14 HP. 110 VOLT $49.50 
A. Ce MOTOR !U=—= 
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we , . demand for musicians as now. Play any instrument and Same Motor E ul ed .00 
| it into a slit cut in one arm of the crotch. the way is open to oa for earning! big money. ian Buff d Po ae $95 
| The lure is a live minnow or a 6-in. perch. your disposal the t esate By mehnd bn. To as buler an ringer 
. ° es 7 
It is dropped down and the whole crotch is feesons that, are no lesa than marvelous g in their simplicity Send cash with order. We guar- 
| Suspended from a rod by being tied to apole | Sfasiinecniameeat Ye wrtetes || antee to satisfy you or return 
| i “it aia the line nel of the slit; po | ————_ prceaneas your money. 
the fish runs, the line slowly unwinds. If | What Instrument Interests You? Write for free descriptive bulletin 
| there is 50 ft. of line on the crotch, the fish .Write, telling ug the course you are interested in 


Piano, Harmony, Goice, Public School qiiatic, Violin, covering these and other sizes. 
| wi Ww i Ww as ; Cornet, Ma q tar, Ba Reed Organ — we 
Il be ell tired out hen he h taken it will = cor Fens Catal sapether with proof of how 


' all off. Set lines of this sort are put out in | others, both beginners and those more or less advanced NORTHWESTERN ELECT. co. 


| the afternoon of a winter day and looked | {nstruction —— 410-420 So. Hoyne Ave., 
after the next morning.—L. R. UNIVERSITY EXTENSION CONSERVATORY Chicago, Ill. 














744 Siegel-Myers Building, Chicago, Ill, 
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HIGH SCHOOL 
COURSE IN 
TWO YEARS 


YOu ARE BADLY if you we 
HANDICAPPED [)¢)-10 0. 
You cannot attain business or social 
prominence. You are barred from 
a successful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
and college entrance. In fact, em- 
ployers of practically all worth-while 
positions demand High School train- 
ing. You can’t hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 


FIT YOURSELF FOR A 
BIG FUTURE This course, 


which has been prepared by some of 
America’s leading professors, will 
broaden your mind, and make you 
keen, alert and capable. It is com- 
plete, simplified and up-to-date. It 
covers all subjects given in a resident 
school and meets all requirements of 
a High School training. From the 
first lesson to the last you are care- 
fully examined and coached. 


USE SPARE TIMEONLY 


Most people idle away /jifty hours a 
week. Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
present handicap within two years. 
You will enjoy the lessons and the 
knowledge you will gain will well 
repay the time spent in study. 


Check and mail the coupon NOW 
for full particulars and Free Bulletin. 


American School 
Dept. H-275 
t Drexel Ave. and 58th St., Chicago 


ae 
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American School 
Dept. H-275, Drexel Ave. & 58th St., Chicago 


Send me full information on the subject checked 
and how you will help me win success, 

erecee Architect 

eosses Building Contractor 

euesoe Automobile Engineer 

e+--- Automobile Repairman 
ees-Civil Engineer 

esveed Structural Engineer 

evens Business Manager 
eveesCert. Public Accountant 
ercnee Accountant and Auditor 
eoteed Bookkee per 

coccee Draftsman and Designer 
wesned Electrical Engineer 

erveee Electric Light & Power 
webb General Education 

ooeese Vocational Guidance 

owe Business Law 
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Electric Timer in Darkroom Aids 
Amateur Photographer 


By H. C. McKay 


N ALL darkroom work the amateur 
photographer feels the need for some 
method of accurately counting time. Con- 
sulting a watch or guessing at the time are 
equally unsatisfactory. The ideal way is 
to make a simple audible counter. 

The materials required are a common 
advertising yardstick, a 6-in. length of 
light clockspring, a wooden block 1 by 3 by 
3 in., some tinner’s lead or babbitt, wire, 
batteries, a large nail or spike and an 
electric bell. 

The ends of the clock spring are annealed. 
Through one end is drilled a hole just large 
enough to admit the spike; through the 
other, four small holes are drilled for fasten- 













THIS CONNEC= 
WON CONVERTS 
AN ORDINARY 
BELL INTO A 
SINGLE-STROKE. 
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When the pendulum is properly adjusted, 
the bell rings once a secon 


ing it with screws to the yardstick. The 


' nail is then cut down to about 3 in. long, 
| and filed at each end to form a wedge, as 


shown. The piece is then soldered to the 
clockspring, with the sharp edge of the 
wedge turned down. From this fulcrum to 
the bottom of the yardstick should be at 
least 41 in. A wire is next soldered to the 
end of the spring, carried down the stick 
and allowed to project an inch or two. A 
sliding weight is made by boring several 
holes into the wooden block and filling 
them with babbitt and the block is fastened 
to the yardstick with a tin strap fitted 
tightly. Thin wedges may be used to fasten 
it in the exact position that will cause the 
pendulum to swing 60 times a minute. 

A yoke is then made, as shown, and 
fastened at a convenient place on the wall. 
A small shelf is placed just below the 
bottom of the wire projecting from the 
lower end of the pendulum. Upon this shelf 
is fastened a thin strip of flexible copper 
such as may be obtained from a field coil of 
a Ford magneto. This strip should extend 
upward, so that the swinging end of the 
pendulum will just touch it. All that re- 
mains is to complete the bell circuit by 
attaching one wire to the top of the pendu- 
lum spring and the other to the copper 
strip. If the bell is wired as shown, it will 
give a single stroke, which is desirable. 

A small cup filled with mercury may be 
substituted for the copper strip. The sur- 
face tension of the mercury allows it to 
“pile up”’ over the edge of the cup so that 
the wire can swing through it. This gives 
less obstruction to the passage of the wire, 
but each swing scatters a small amount of 
mercury and the cup has constantly to be 
refilled. Another refinement is the sub- 
stitution of a telegraph sounder for the bell. 
This is the form I use. 
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Popular Science Monthly 


MOORE'S ter SYSTEM 


In use in more than 200,000 offices 


Our FREE Book 
MOORE’S MODERN METHODS 


is . practical book of 140 pages of information of great 
~ <4 to every one interested in office, factory, store, 
or outdoor record keeping. Illustrates and de- 
ro 40 different forms for short cuts in Loose Leaf 
Records of all kinds. , 
° when reques 
This B ook FREE n request is on your business let- 


terhead. Write now for your copy. 
John C. Moore Corporation, 2059 Stone St., Rochester, N. Y. 
Manufacturers of Loose Leaf and Bound 
Record Keeping Devices, 
























285 QL Sales Represen- 
tatives wanted at once by 
this old established concern— 


largest of its kind in the world. All or spare time, intro- 
a our celebrated products—everyday necessities—in 
your local ocality. No capital required. Quickly build perma- 
nent business of your own—fast repeaters. 


HURRY! Don’t Miss 
This Opportunity? 


Assignments of territories going 
fast. Don’t tarry and lose out. 
Make more money than you ever 
dreamed possible. W. H. Marion 
made $36 first day. Thousands of 
others doing as well or better.We 
furnish Autoabsolutelyfreeto workers. 
Many choice openingsas Regional 
SalesDirectors. Write quick for Sample 
Gutfit and Big Money Making Propesition, 


EM. ——— 





Dept. 6702 CHICAGO 





This snappy porteesty cut ce } 


mond 7-8—3-32 ct 2.50 among 
bargains we XY , A other big 
values inourlists. Buy HERE. Loan 
ues the price basis, not market 
values. This 75 year old diamond 
Jirm has thousands papel 

loans and other ains must sell NOW. 


Why Pay Full Prices 


Anydiamond sent forabsolutely free examina- 
tion avourrisk. No obligation. No cost to you. 


Somaeta tees” 
'0' ONS 
Only Opposite Post 














Are you receiving 


RADIO? 


Write for special offer of 
RADIO RECEIVING SET 
oo Products Corporation of pegeinn 
5 Broadway, New York, U.S.A. 


























Stop Using a Truss 


ore HART'S S BLAPAO ~ PAES PADS 


posely to hold the« Gnedied 
muscles securely in place. 
No buckies or 
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— Grand Prix. 
<yperry ~he] apply—inexpensive. Awarde 4 


Geta Medal and G ‘ocess 7 en recove 
so afterwards no further use for trusse ~g? 4 
prove t by sending Trial of Plapao absolutely F EE 
Write name on Coupon and send roe R 


Plapse Co., 790 Stuart Bidg., St. Levis, Me. 
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Motorizing Your Workshop 
(Continued from page 77) 


pulley arrangement for starting and stop- 
ping them. A double belt arrangement 
will also give a reversing pull when tapping 
or cutting threads. 

For the general utility shop and the farm 
repair shop the installation can profitably 
be somewhat heavier, with floor machines, 
commercial hangers, and light steel pulleys 
as shown in Fig. 2, page 77. This layout for 
the handy man’s motorized workshop pro- 
vides for a saw bench, grindstone, grinder, 
and post drill. 

Those who plan to install machinery in 
a basement or cellar should avoid fastening 
hangers to the floor beams, since the vibra- 
tion will be felt throughout the house. The 
hangers should be at- 
tached to. cleats fast- 
ened to the masonry 
with lagscrews and ex- 
pansion shields. The 
hangers should be deep 
enough to take a pulley 
at least 30 in. in diam- 
eter, which obtains the _ 
speed reduction from 
the motor pulley. 

For the home shop, 
shafting 1 in. in diameter is heavy enough, 
and for light machinery a round belt offers 
one of the handiest means of transmitting 
power. Round belts and pulleys can be 
obtained in many junkyards from wornout 
sewing machines and the like, and often 
flat belt pulleys can be obtained in the same 
way. Cold rolled machine steel serves for 
the shafting, and the babbitt bearings can 
be cast by the builder himself. 

The outfit shown in Fig. 3, page 77, is 
a good one for the home worker who special- 
izes in machine work, model making, and 
the like. The bench arrangement illus- 
trated provides a compact and very useful 
small machine shop with bench lathe, 
miller, drill press and grinder. 
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Some Hints about Machine Tables 


Machine tables or workbenches can be 
made by the home mechanic to suit his own 
requirements and should be strong and 
heavy. If the bench is too light or flimsy, 
the vibration of the machine is bound to be 
troublesome. If possible, the bench should 
stand from the wall, so that the operator 
has access to all sides. The motor wires can 
be strung from the floor or dropped from 
the ceiling. At least two switches, one on 
either side of the bench, should be provided 
for starting and stopping the motor. 

Motors up to and including 14 hp. can be 
tapped off the electric light current, but 
¥ hp. must have a separate wire from a 
power circuit. A good arrangement is to 
have a three-way socket mounted overhead, 


another side for a portable electric drill, and 
the third side for the light. 

The problem of countershafts and tight 
and loose belts can be avoided if one is will- 
ing to throw off the idle belts on machines 
that are not in use. This saves in equip- 
ment and lightens the load on the shaft. 

Before buying a motor, it is well to con- 
sult an electrician in regard to the correct 
voltage, phase, and cycle of the power 
available. If electric current cannot be 
used, a small gasoline engine will give 
dependable and inexpensive power. 




















PATENTS 


Seventy-six Years 
of Practice 


HE firm of Munn & Company filed its 

first application for a patent in 1846, and for 
seventy-six years has endeavored to keep pace 
with the inventive genius of the United States. 
An experience of many years is at your disposal. 
If you have an invention which you wish to 
patent, send your sketches or model together 
with a description of your device, explaining 
its operation, and you will receive prompt, 


courteous attention. 


Write for our Handbook on 


PATENTS 


A full and complete booklet on Patents, Designs, Trade- 
Marks, Foreign Patents, Copyrights, Labels and Patent 
Office Practice with an explanation about our methods, 


terms, etc. 


All communications strictly confidential 


Keepin touch with the inventions of the world by reading 


SCIENTIFIC AMERICAN 


The MONTHLY MAGAZINE with a special appeal 
to every man of inventive genuis. Recent rulings of the 
Patent Office, descriptions of the latest patented inven- 
tions, legislation and court decisions affeeting patents, 
are noted in this authoritative publication. 


MUNN & COMPANY 


Patent Attorneys 
683 Woolworth Building, New York City 


Scientific American Bldg., Room 3, 625 F Street, Washington,D.C. 
801-D, Tower Building, Chicago, IIl. 
611-A, Hanna Building, Cleveland, O. 
602 Hobart Bidg., San Francisco, Cal. 














the top of one side being used for the motor, ' 
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Stop Snuffling 


FORT 


Get rid of nasty Catarrh. Stop sneez- 
ing, hawking, spitting and coughing. 
You weren't born with that disgusting 
disease. You acquired it because your 
Lungs, Liver, Bowels, Kidneys, and all 
other Ly 5S fesigned to ctiminate 

agen J 
mae vitality io Yelling: 
our breath is fou 


tter an uild up 
your body—all of it—through Nature’ 's laws. 
STRONGFORTISM —The Modern 
Science of Health Promotion will re- 
build and restore every part of your 
body and aid Nature in forever ban- 
ishing Catarrh and all otherailments. 
1 guarantee it. 
Mention the wabjecte on A! on want 
speciat infor 


mation a mn Cas 
, etc., on my «Practical Talk "Fak on on 
Rorrh * and my free book, one 


Conservation 
Mental Energy.”’ gait, “Strong NOW. 


LIONEL STRONGFORT 


STRONG Physical and Health Specialist 
The PerfectMan Bept.74 Newark, New Jersey 
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A composition material easily applied in 
plastic form over practically, s any kind of floor. 
Laid about 4 inch thick .—¥ Floor does 
not crack, peel or come loose m foundation. 
A continuous, fine grained, smooth, non-slipping 
surface. No crevices to gather grease, dirt, dust, 
disease germs or moisture. 

Ideal Floor for Kitchen, Pantry, Bath Room, 
Laundry, Porch, Garage. Restaurant, Theater, 
Hotel, Factory, Office Building, Raiiroad Sta- 
tion, Hospital—wherever a beautiful, substantia’ 
floor is desired. Several oe ractical colors. Ful. 
information and sample FREE of your first and 
second choice of color. 


Imperial Floor Co., 105-107 Halstead St., Rochester, N.Y. 
A Success for 15 Years 
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Both in results and intrinsic 
value, Erla radio frequency 
transformers have no equal. 
Ask your dealer. List, $4.00 





Erla bezels add 100% to the 
appearance of any recewving 
set. Fit14" hole in any % 
10%" panel. List price, 20c 


ERLA 





Quincy, Ill., Listens in on 
New York and San Francisco 


N. G. Dowdell, 116 N. 5th St., Quincy, IIl., 
writes: “‘With Erla radio frequency transformers 
in my FRL super receiver, I listen to concerts 
a thousand miles away every evening. The other 
night I heard KUO at San Francisco as clearly 
as Chicago.” 

To make sure of a receiving set that is the last word in up- 
to-dateness and efficiency, write for our Bulletin No. 12, 


showing guaranteed hook-ups using Erla radio frequency, 
with full directions for installing. 


ELECTRICAL RESEARCH LABORATORIES 
Dept. F, 2515 Michigan Avenue, Chicago 



































Adjusted 
Adjusted to Temperature 25 Year Gold Strata Case 
Adjusted toIsochronism Your Choice of Dia 

Adjusted to Fositig g (Including Montgomery B. R. Dial) 


O 44 OO 
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‘Down 


Only One Dolle~ Down will buy this masterpiece of 
watch manufac ire. The balance you are allowed to 
Rey in small, easy, monthly payments. A 21-Jewel 
atch—is sold to you at a price much lower than 
that of other high- le watches. Besides, you 
have the selection of the finest thin model designs 
and latest styles in watch cases. Write for FREE 
Watch Book and our SPECIAL OFFER today. 


Get the Burlington Watch Book—write today. Find 
out about this great special offer which is bein 
made for only ~ limited time. You will know a grea‘ 
deal more about watch buying when you read this 
book. You will be able to “‘steer clear’’ of the over- 
priced watches which are no better. Write fo» 
watch book and our special offer TODAY ! 


Burlington Watch Company 


Dept, 1362, 19th St., and Marshall Bivd., Chicago 














to theSecond 21 Rubyand Sapphire Jewels 




















You can earn $15 to $50 a week writing show 


cards in your own home.—No canvassing.—A 
leasant profitable profession easily and quickly 
earnt by our new simple graphic block system. 
Artistic ability not necessary.—W 

how, and supply you with ¥ 
object. Full particulars and 
WILSON METHODS LIMIT 
64 East Richmond, Toronto, Canada. 








WONDERFUL BOOK—tead about it! 
Tells how easily Stories and Plays arecon- 
fo NUCCESSF! ceived, written, perfected, sold. How many 
Ur ITI N “ who don't DREAM they can write, suddenly 

fa find it out. How the Scenario Kings and the 

wer 2 Story Queens live and work. How bright men 
; and women, without any special experience, 
| learn to their own amazement that their sim- 
plest Ideas may furnish brilliant plots forPlays 
ma and Stories. How one’s own Imagination may 
3 — an endless gold-mine of Ideas that 
ing Happy Success and Handsome Cash 
Royalties. How new writers get their names 
nto print. How to tell if4you ARE a writer. 
How to develop your “‘story fancy,’* weave 
clever word-pictures and unique, thrilling, 
fealistic plots. How your friends may be your worst judges. How 
to avoid discouragement and the pitfalls of Failure. How to Win! 
This surprising book is absolutely free. Nocharge. No obliga- 
tion. Your copy is waiting for you. Write for it now. iw address 
AUTHORS’ PRESS, Dept.315,AUBURN, NEW YORK 


Deafness 


wim Perfect hearing is now being re- 
ees stored in every condition = hes 
ness or defective hearing from 
causes such as Catarrhal Deaf- 
ness, Relaxed or Sunken Drum 
« , Thickened Drums, Roaring an 
Hissing Sounds,. Perforat 
ee. Wholly or Partially Destroy 
es +9% Drums,Discharge from Ears, etc. 
Wilson Common-Sense Ear Drums 
“Little Wireless Phones for the Ears’? require no 
medicine but effectively replace what is lacking or 
defective in thenatural eardrums, They are simple 
devices, which the wearer easily fits into the ears 
where they are invisible. Soft, safe and comfortable. 
Write today for our 168 page FREE book on DEAF- 
giving you full particulars and testimonials, 
WILSON EAR DRUM CO., Incorporated 


578 Inter-Southern Bldg. LOUISVILLE, KY. 
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Motor Drive for Bench Lathe 
Takes Up Little Room 


By Howard Greene 


MATEUR mechanics like the writer 
are often put to it to find room for 
their tools and equipment, especially in the 
constricted space of a flat. While an old 
table in the corner of a bedroom has done 
duty as a bench, it was a problem to make a 
place for a diminutive lathe that was added 
to the outfit. The lathe itself is but 13 in. 
long and swings 4 in. over the bed and 5 in. 








1] Ij —gg-— 





i 


A countershaft for the motor drive is 
placed under lathe bed 


be motorized. 


speed reducing gearing. 


is absolutely constant at 1750 r.p.m. 





in the gap, but there seemed no place to 
put a foot power drive, so the lathe had to 





Experiments were made with a number 
of small motors. Motors that formerly had 
done duty driving fans were found unsuit- 
able because of the variable speed. Very 
small motors were available, having plenty 
of power despite their compactness, but 
they were unsatisfactory because of their 
very high speed, which necessitated a lot of 


Finally an induction motor rated at 1/20 
hp. was installed. The power is exactly 
right, being sufficient to drive the lathe 
under all conditions of work, and the speed 


The lathe was mounted on one piece of 
oak 1} in. thick and the motor on another. 
The bottom of both bases was padded with 

















Turnbuckles connect lathe and motor bases 
and regulate the belt tension 


way when not in use. 


to be negligible. 





heavy felt glued on. The two bases were 
then connected with turnbuckles set at an 
angle, so that the lathe and motor cannot 
get out of alinement. The turnbuckle also 
serves to regulate the tension of the round 
driving belt, which is 3/16 in. in diameter. 

The pulley on the motor is 1) in. in 
diameter and drives a 4-in. pulley on a 
countershaft set under the lathe bed. The 
three-step cone pulley on the countershaft 
is a duplicate of that on the lathe spindle, 
except that it is made of fiber disks screwed 
together. The outfit is shoved out of the 


The difference in the electric light bills 
made by the use of the motor is so slight as 
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Motorized Workshop Saves Time 
in Making Plant Repairs 


PORTABLE bench with a self- 
contained power plant is used in one 
large factory so that small construction or 
repair jobs can be done with the least delay. 
To obtain power, it is necessary only to 
screw a plug into the nearest lamp socket. 
The heavy, rugged bench has a lower 
shelf to support the motor and a line of 








% 


GRINDER AND 


NCH 
€ BUFFER? 


MOTOR 
LATHE ) UNDER TABLE 
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Supersensitive 
sound mates~ — 


. It was Reginald Fessenden, ‘‘as good as Brandes’’—but 1 
i distinguished radio engineer their phones are not super- 
{ andinventor,whodesignedthe sensitive sound-mates. ra 
first Brandes headset fourteen In radio receiving two tele- 
years ago. Eversince Brandes phones are better than one, 
5 headsets have been not only but only when they are abso- 
supersensitive, so that they lute sound-mates. 
respond to the faintest signal, | Send tencentsin stamps for the 
but Matched Tone headsets. ‘‘Beginner’s Book of Radio.”’ 
Counterfeits are offered with It explains radio in terms that 
the statement that they are anyone can understand. 


C.Brandes INC! 


7 CMatched Tone” Headsets 


A miniature machine shop with motor and TOADSUARN 606. 6S. O08. COR 
shaft mounted on shelf under bench Dept. P.S. M. 237 Lafayette St., New York — 
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oer 


RO MEDD co! Ptr He 








shafting. A drill press, a power hacksaw, a 
bench lathe, a combined grinder and buffer, 
a small anvil, and a vise are bolted to the 


Distributors and District Offices: bi 
704 Granite Bldg., Pittsburgh, Pa. 76 Pearl St., Boston, Mass. ¢ 
33 S. Clinton St., Chicago, Ill. Mission St., San Francisco, Cal. 802 Forsyth Bidg., Atlanta, Ga, 
1220 Nicollet Avenue, Minneapolis, Minn. International Electric Company, Wellington, N. Z, 
Made in Canada by Canadian Brandes, Ltd., Toronto, and distributed by Perkins Electric, Ltd., Montreal. 


Munsey Bidg., Washington, D.C. 








top of the bench. The hacksaw is so placed 
that material to be cut can be clamped in 
the vise.—G. M. D. 





Connecting Rods Serve as Hangers 
for Line Shaft 


‘Sas large connecting rods from an 
old engine were utilized by a Washing- 
ton, D. C., mechanic for supporting a line 
shaft that was to drive a series of small 
bench machines from a 1-hp.electric motor. 
The 1-in. shaft extends for 15 ft. across the 









REAMED TO 
SUIT SHAFT 
PULLEYS GREASE 


MOTOR cup 





IS SUPPORTED ON 
THREE LARGE CON- 
NECTING RODS 





Hangers cost little to install 


shop and improvised hangers are placed at 
5-ft. intervals. 

The large end of each connecting rod was 
attached to the beams with heavy lag 
screws and the bearing at the small end of 
each was reamed to suit the shaft and 
fitted with a grease cup. No loose pulleys 
are used on the line, but an electric switch 
conveniently located permits throwing the 
power off and on as required.—L. F. B. 





A SMALL bench vise makes an excellent nut- 
cracker if none other is available and is far 
better than a hammer.—C. J. W. 





‘Print Your Own 


cards, circulars, labels, tags, menus 

(ie gj book, paper. Press $12. Lars $35. Job 

Y Press$li0 ap. CUTS EXPENSEIN HALF. 

= a) SMALL OUTLAY. Pays for 

itself in short time, Will last 

¢7, for years. Easy to use, printed 

f rulessent. Print for others, 
BI 










1 

G PROFIT. Write factory 
ODAY for press catalog, 
TYPE, cards, paper,envelopes, 


THE PRESS CO., D-33, Meriden, Conn. 






I " U Develop and Manu- 

e S facture Your Patent! 
Our careful study often results in improvements of in- 
ventions. Highest type Engineering, Designing and 
Marketing Depts.; complete and economical ser- 
vice; 50 years’ exptrience covering work for U. S, 


Gov't, Western Union Telegraph, Remington Type. 
writer etc., etc. Send for Booklet, 


Fred’k Pearce Co., Inc., Est..1872, 18-20 Rose St., N. Y. 
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13 Vols, Bound in Law Buckram. Compiled by 
56 of America’s Most Eminent Legal Authorities 
Here is a complete home-study law course in 
kk form that you can masterin your spare time. 
Thirteen volumes, nearly 6,000 pages (7 x 10 inches), 
bound in law buckram, red and black labels with 
titles Jn pus. This wonderful law course is the 
combined work of professors of Harvard, Yale, 
Pennsylvania, Michigan and Wisconsin law schools. 
Study at Home, Aided by 
Free Reading Course — 
Every principle of law is made clear. Fascinating 
reading course of 25 Texts (free with the books) is 
a teacher, right at your elbow! A set of review 





-question covers the text matter fully. 


75¢ a W k You get the entire 13-volume law 

ee library. and Complete Reading 
Course of 25 pamphlets for only 75 cents a week, 
See offer in coupon. 






American Technical Society, Dept. E-202, Chicago, U.S.A. 
Please send ‘*Library of American Law and Practice”’ and 

Reading Course for seven days’ examination, shi ing 

charges collect. I will send 62.80 within seven days ond! fs 

@ month thereafter until I have paid $49.80 or return the 

books at your expense, 


Name 
Address 
Employed by 

















FREE TRIAL OFFER 


SEND NO 


Write for this wonder- 

ful new typewriter, fin- 

me - est we ever built. Get 

our FREE 5-DAY 
OFFER, 


OLIVER Specter 


Here is the most modern standard type- 
writer—a triumph of 28 years of manufactur- 
ing. It embodies every improvement and every 
refinement developed in typewriter building. 
In ease of writing, in saving of muscular and 
nerve force, in quietness, in speed and efficiency 
it is unapproached. We offer you this supreme 
machine at a price that means tremendous 
savings, on your own terms, with the privilege 
of testing it FREE for 5 days, without sending 
us a single penny down. 


LOWEST PRICE—LOWEST TERMS 


Send for this puasing FREE TRIAL OFFER. Note the 
ee a ae terms. Test it in your own office or 
home. Note how easy it is to operate, how quiet, how s: % 
Then if you are delighted pay for it a little each month. If 
not, return it at our . You are under no obligation 
to buy it. Write NOW. 


oan a Rae 
The Oliver writer Com 
1loe Oliver Pevensie: Doe? 
Chicago, Ill, 

Please send me, without obligation, your catalog, FREE 

TRIAL OFFER and easy payment plan and cash dis- 
count on the new Oliver Speedster. 

Name .......... esceeusane jadaieadachbdastendded scoceuees 
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EARLE E. LIEDERMAN 
as he is to-day 


DEAD FROM THE 
NECK DOWN 


“He thought he was alive because he 
worked with his brain—but his body was 
fit for the undertaker.” 


Can you imagine such a fellow calling 
himself a man? And still there are thou- 
sands like him—narrow chested, round 
shouldered, weak-kneed specimens of 
humanity. They would rather take a box 
of pills than do five minutes exercise. 


WHAT KIND OF A MAN ARE YOU? 


Has life lost its thrills for you? Do you 
arise in the morning full of pep and ambition 
for the day's tasks before you? Or do you 
just drag yourself through life in a lazy, 
indifferent way? 


THERE IS HOPE 


If there is a spark of manhood left in you, I 
will give you a body to be proud of. 

guarantee to put one full inch on your arms 
in the first 30 days. And from then on, just 
watch 'em grow. I will build out your chest, 
broaden your shoulders and put real pep in 
your old backbone. You will have the flash 
to your eye and the spring to your step of a 
real athlete. Your whole body (inside and 
out) will function as it should, sending life- 
giving blood to your brain and every part of 
your system. I don’t just promise these 
things. I guarantee them. Come on now 
and make me prove it. That’s what I like. 


Send for My New 64-page Book 
MUSCULAR DEVELOPMENT 


It contains forty-three full page photographs 
of myself and some of the many prize- 
winning pupils I have trained. Some of 
these came to me as pitiful weaklings, im- 
ploring me to help them. Look them over 
now and you will marvel at their présent 
physiques. This book will prove an impetus 
and a real inspiration to you. It will thrill 
you from cover to cover. All I ask is 10 
cents to cover the cost of wrapping and 
mailing and it is yours to keep. This-will 
not obligate you at all, but for the sake of 
your future health and happiness, do not put 
it off. Send today—right now, before you 
turn this page. 


EARLE E. LIEDERMAN 
Dept. 1302, 305 Broadway, New York City 


EARLE E. LIEDERMAN 

Dept. 1302, 305 Broadway, New York City 
Dear Str: I enclose herewith ten cents, for which you 
are to send me, without any obligation on my part 
whatever, a copy of your latest book, ‘‘Muscular De- 


velopment.” (Please write or print plainly.) 

DDLScLE cs Geten sh bs esas esses se ae pee ssoasen sex 
Ls 0 Sb bets be Sb SHS w So sw EN EL NE ESE SS Owe sive es 
i tctavhebsessieyesssesee NR Raises sib 
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Skates Form the Runners for 
Small Boy’s Ice Boat 


KATES form the runners of this little 
ice boat, which will furnish endless fun 
for the skilful boy on frozen ponds and 
streams. The rider lies flat on the plank 
and operates the tiller with his hands. The 
sail is manipulated by means of the wire 





SKATE 4. 
BLOCK ()2"«4 5 
SKATE” 


The boat is steered by hand and the sail is 
regulated by foot 


loop at the end of the boom, which is slipped 
over either ankle. 

The sail may be lowered in the usual 
manner and the boat can be dismantled by 
folding the spars parallel to the mast and 
removing the mast from its socket. Hockey 
skates are screwed to the runner blocks. 
The illustration makes clear all other de- 
tails—DONALD W. CLARK. 








Sheet Metal Parts Will Replace 
Broken Furnace Castings 


a alert wed some casting connected 
with the furnace breaks. Regulator 
links, draft door controls, and parts operat- 
ing grates are brittle and easily damaged. 

These parts can often be replaced quickly 
and inexpensively with sheet metal fittings. 
On one furnace the bell crank in the con- 






CAST IRON BELL 


Trea)" es) 


PART SUBSTITU- SECTION 
TED FORTHE ON 
BROKEN CASTING CENTER 
These simple substitutes prevented tedious 
delay in obtaining new parts 


nections to the lower draft door at the rear 
of the furnace had been broken, but the 
need for a new casting was avoided by mak- 
ing the sheet metal substitute that is illus- 
trated. The piece was doubled at the cen- 
ter and drilled for the rocker pin. 

Another repair was made by using a strip 
of steel and a setscrew to replace an offset 
link that had been connected with the 
rocker shaft.—L. N. O. 
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WHITING-ADAMS 
Vulcan Rubber Cemented Shaving 
Brushes make shaving a pleasure, 
They wear for many years. 
Invincible Hair Brushes. Strong, stiff 
bristles. Beautiful wood, richly finish. 
ed. Very popular with lovers of good 
brushes. 
Send for Illustrated Literature 
JOHN L. WHITING-J. J. ADAMS CO. 
BOSTON A. 


i» Vode 


Brush Manntgetuners for Over 113 Years and the 














argestin the World 

















Agents Splendid Profits 


introducing the New Sun Auto. 
somatic Regulator and Timer, 
Gives proper spark Automatically 
\Y for every speed of motor. Does 
away with Spark Lever. Baek- 
Kiek Impossible—Insures instant 
start in all weather. Prevents 
fouling of spark plugs and form- 
ing of —- ng _ ——— 
clean giving more power 
hills, more speed on level roads 
4 it less . rease, dirt and 
a. waterproof—Fully guaranteed. 
Sold on 80 days trial. Retail 
income for active workers. Tre. 












ice $3.50. Large 
tendous sales opportunities. 


AUTO SUN PRODUCTS COMPANY. 


Dept. 32 ik Cincinnati, Ohio 
Sey ree 


RADIO & AUTO Storage Batteries CHARGED 


FROM LAMP SOCKET, for a Few Cents with an F-F BATTERY BOOSTERa 
Pull WargMagneticRecsifler for 105-126 oft@0Cycieh C-7 A-BCharges 
6 Volt **A’’ & Auto & Up 20 Volts Of **B’’ & Loud Speaker Storage 
Batteries In Series Inductively At Home Overnight. Disconnecting and 
Multiple Connections Unnecessary No Grounds. All Circuits Separate, 
Nothing Like It Made. F-F BATTERY BOOSTERS are Complete Portable. 
Automatic Gharging Units. Infusible Carbon 

Rectifying Brushes Maintain Uninterru 

rvice, at Constant Efficiency, while 
ave Design Delivers Rapid Taper Charge. 

Screw Plug in Lamp Socket; Snap C 
ttery Terminals & Battery will be 
shargedin Morning. No Skill is Required, 
F-F BATTERY BOOSTERS Last Lifetime & 

Save MoreThan Ther Cost. POPULAR PRI 
A oltBattery at 6 amps $15 
B ies up tol20Volts $15 
'& Auto Batteries $20 
ItBatteryAtSamps $16 

RatteryAt 12amps 
At7amps $20 
$28 


. ‘ge Types are for heav: 
> >, or where timeis limited. $ 
Weights Complete wi 

\ RY CLIPS 11 to 































Auto &Radio Batteries ORDER ty 
SRBER Now or WRITE Taunecintety for FR 0 
THE FRANCE MFG. CO., CLEVELAND, OHIO, U.S. 
Canadian Distributor: The J: ackV.Elliot Co.,Hamilton, Ontario, Canada. 


WSt- 


Whether skin is broken or 
: or poe —, 
apply a tew s oO 
Absorbine, Jr. Itis pad an- 
tiseptic and liniment. Safe; 
of pleasant odor; cannot 
stain. Keep handy. $r 7 “a 
druggists or postpaid. 
eral trial bottle, i 
zoc. 
W. F. YOUNG, Inc, 
50 Temple Street 
Springfield, Mass. 


AbsorbineJ 


THE ANTISEPTIC LINIMENT 


MOTORCYCLE BARGAINS 
SAVE 25% to 65% 


on Slightly used and Rebuilt Motor- 
cles, de Cars, Johnson Motor 
8, Evans Power Cycles, Bicycles. 

Send for Free Bargain Bulletin and 
Money Saving Message, listing hun- 
dreds of Bargains in used, rebuilt and 
new machines,supplies, a es, etc. 
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AMERICAN MOTOR CYCLE CO. 





Dept. 215, 2047 W. Chicago Ave., 


CHICAGO 
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JHEN your: boy 

* points to the Mag’ 
navox trade mark and 
says “Dad, that’s the real 
reproducer,” he sums up 
pretty much the whole 
story of Magnavox 
supremacy and radio 
enjoyment. 





To enjoy all that radio 
offers in the way of daily 
concert, lectureand news, 
ask your dealer for a re 
ceiving set equipped with 
Magnavox Radio, the 
Reproducer Supreme. 


The Magnavox can be used 
with any receiving set of good 
quality—the better the set, 
the more Magnavox can do 
for you. 


R-2 Magnavox Radio with 
18-inch horn: this instru- 
ment is intended for those 
who wish the utmost in 
amplifying power; for large 
audiences, dance halls, 
etc. oe © © @ $85.00 


R-3 Magnavox Radio with14- 
inch horn: the ideal instru- 
ment for use in homes, of- 
fices, amateur stations, 
etc. « 0 © « « $45.00 


Model C Magnavox Power 
Amplifier insures getting 
the largest possible power 
input for your Magnavox 
Radio. 2 Stage . $80.00 

3 Stage . 110.00 


When you purchase a Mag- 
navox product you possess an 
ins*‘rument of the highest 
quality and service. 











Magnavox products can be 
had of good dealers every- 
where. Write us for copy 
of new illustrated booklet. 


THE MAGNAVOX Co. 
Oakland, California 
N. ¥. Offices 370 Seventh Ave, 


AGNAVOX 
+ I 2 
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Wind Drives Ice Bicycle 
(Continued from page 78) 


justing them where desired on the rear 
wheel trusses. 

All the details of the scooter attachment 
are illustrated, but the materials and parts 
can be varied to suit the convenience of the 
maker. The dimensions shown are in- 
tended to meet normal needs. For racing, a 
larger spread of sail and narrow, grooved 
runners are improvements that add to the 
speed, but call for skill in manipulation, 
particularly at turns. 

As a final detail, some gripping device is 
desirable on the rubber-tired wheel. Sash 
chain or very small size tire chain may be 
used. To apply sash chain, wrap it around 
and around the tire for one revolution of the 
wheel and then wrap it in a reverse direction 
to give a diagonal cross-linked surface, as 
shown on page 78. Small tire chain is more 
difficult to apply because the sections must 
be much reduced to suit the bicycle tire. 





Carved Strips Transform Cigar 
Box into Jewelry Case 


RNAMEN- 

TAL carv- 
ing of the sim- 
plest kind will 
transform an al- 
most square cigar 
box into the jewel 
case illustrated. 
The carving is 
done on strips 
taken from another cigar box, some of the 
strips being 1 in. and others 14 in. wide. 
Each of the strips is then notched along 
its two upper sides with a pocket knife, 
care being taken to space the notches 





























How simple workmanship evolves the 
case shown above 


equally as to depth and width. Then, 
when a sufficient number of strips have 
been cut, the wider ones are nailed along 
the outer edges of each side and top. Over 
them the narrower strips are bradded 
until all four sides and top are finished. 

The ornamentation may be carried 
further, if desired, by placing notched strips 
or plates in the center of each side. 

After being sandpapered, stained, and 
waxed, the box appears to be carved from 
solid wood.— ERNEST BADE. 


Keeping the Windshield Clear 


HE difficulty of keeping the windshield 
clear in a rain or snow storm can be 
overcome by washing it with a mixture of 
one part kerosene and one part glycerin 
shaken well together. The kerosene acts 
as a cleanser and the glycerin as a coat- 
ing over the glass, from which the moisture 
will run without blurring the driver’s 
vision.—H. G. KEBEL. 
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Experts 
Earn$70to$200aWeek 


Electrical experts are in great demand 
everywhere. This is the great electrical 
age and Electric power is moving the world. 
I can train any ambitious man to become 
a Certified Electrical Expert in a short time 
and able to fill a fine paying position. I 
can do this regardless of what kind of work 
you are doing now and howlittle education 
you may have. High school or college 
training unnecessary. 


I Will Train You at Home 


in Your Spare Time 


I am Chief Engineer of the great Chicago 
Engineering Works and know just the kind 
of practical up-to-date training you need to 
hold the best Electrical positions. I will 
train you at home by my wonderful lessons 
and Electrical apparatus that I will send 
you free, 


Satisfaction Guaranteed 


I have trained hundreds of Electrical Prupeste 
can dothesame for you. Sosuream I of this thet 
I guarantee under bond to return every —. 
pa for my Course if you do not succeed. fon 
institution stands behind this ian 
t 


FREE! pa Outfit of et 


This fine outfit includes instrum: a and mae 
terial for practical work—it is absolutely free. 
While they last I am giving every student who 
enrolls for my course one of these great outfits 
Write now—today. 


Send todayf f lesso 
Mail Coupon my big wondestul El Sctrical 
Book, and the “Vital Facts’’ of the Electrical In- 
dustry—BOTH FREE—| coupon or postal. 


Le L. . COOKE, CHIEF ENGINEER 
hicago Engineering Works, Dept. 532 
2150 Lawrence Ave. Chicago, Illinois 


Use this Free Outfit Coupon ! 





1 CHIEF ENGINEER COOKE, Chicago Engineering Works 
i Dept. 532, 2150 Lawrence Ave., Chicago, Ill. 


I Please send ‘me Absolute y Free your book book, “How 
|| to Become an Electrical Expert,” Free Outfit Offer, 
i Vital Facts and Sample Lessons. Noobligation. 
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The Secrets of Stencilin 
§ T 
(Continued from page 78) 
and original designs that do not require to —— 
be filled in with a brush. i ye 
Paper for cutting stencil should be t . is 
rubbed on both sides with linseed oil and ieee 
~%. turpentine to make it tough and easy to ssn 
= a he ae Sz cut, or prepared stencil boards may be si . 
. a purchased. a le 
P. leasant Evening at fal me After drawing or tracing the design on —— . 
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The Secrets of Stenciling 
(Continued from page 122) 


with a punch on a block of wood. Section 
the ceiling to suit the stencil. 

It is readily seen that if the design is in 
two colors, a much prettier effect can be 
obtained. Two stencils may be cut, one 
for each color, although if the design is very 
simple and open, the stenciling may be done 
with one stencil, or that part of the stencil 
representing one color may temporarily be 
covered with a mat. In this way two or 
more colors may be applied with one match- 
ing. The coloring should be rather light. 
If, for instance, the ceiling is a light bluish 
tint, the four-pointed ornament might be 
light brown and the crest light gray, but 
any combination of colors may be used as 
long as they harmonize. 

A border or frieze should be somewhat 
larger and bolder, or more masculine, as it 
is termed, than the wall pattern, but it still 
should harmonize with both the wall and 
ceiling design. 


When Designing a Frieze 


To draw the conventionalized frieze 
shown at K, on page 78, erect a vertical 
line and draw half the design, then trace 
it on a separate piece of tracing paper and 
transfer it by rubbing with thumbnail or 
burnisher to the other side of the line, 
thus completing the figure. 

A wall pattern arranged in the form of a 
step, that is, so that the repeat takes a step 
each time, as it were, is an arrangement fre- 
quently used. If combined with other orna- 
mentation, as in this case a spray, L, care 
should be taken that the design as a whole 
isevenly spaced. This is best accomplished 
by making a few trials to determine the 
proper location. 

The general arrangement for the color 
scheme is as follows: the ceiling rather 
light, the wall pattern a shade or two 
darker, and the frieze a trifle darker than 
the wall pattern, or else the base may have 
a conspicuous color. 

Gold or gilt decoration on furniture har- 
monizes with nearly all surroundings and is 
easily put on. Suppose it is desired to gild 
a neat border around a polished mahogany 
table, as at M. In this case the ledge will 
act as a guide and the stencil should be cut 
accordingly. 


Furniture Stencils in Gold Leaf 


Obtain a can of gold leaf size, a book of 
gold leaf, and a gold leaf tip, which is a 
wide brush for picking up the gold leaf. In 
order to prevent the gold from sticking all 
over, a tendency it has on polished surfaces, 
cover the part to be stenciled with pounce 
or pulverized chalk, using a soft cloth; 
then stencil the design with size, allowing it 
to stand as long as directed, or until it is 
just sticky enough to hold the gold leaf. 
Cut a portion of gold leaf with a knife or the 
point of a finger nail. Brush the tip lightly 
across your hair to oil it sufficiently to hold 
the gold leaf, and then lay the leaf carefully 
on the sized design. Brush off with a soft 
piece of cotton, being sure that no part of 
the design has been missed. 

Another use for stencils is for center- 
pieces, draperies, and the like. A one-color 
effect, especially a medium blue, mixed 
with japan dryers, is often appropriate for 
muslin. The repeat for a centerpiece de- 
sign is shown at N. 
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There isa nightly performance of Grand 
Opera. Let Tuska Reliable Radio take you, 
together with home comforts. 

Tuska Quality Radio Apparatus is reli- 
able in service, moderate in price. 

Ask for Tuska Radio at your dealere 
today. 

The C. D. Tuska Company 


49 Bartholomew Ave. 
Hartford, Conneeticut 


Established 191] 
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_Living Expenses Paid 
Plenty of Hotel Jobs— 


. Many Trained Employees Needed 


H°t ELS, built and building, looking 
to us for capable help—average 
men and women trained in hotel 
work and ambitious to serve. Big 
MM pay, fine surroundings, splendid 
chance for advancement to execu- 
tive positions. We must train more 
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Variometer 


Stators 41% inches 
square, rotors 3% 
inches. Double cotton 
covered windings, No. 
22 wire set in insu- 
lating varnish. Flex- 
ible leads to’ 3%-inch 
secondary. Clear in- 
sulating varnish fin- 
ish. Mounts flat to 
panel with 2 counter- 
sunk screws. 





Both guaranteed 
to be of very best 
material and work- 
manship and to re- 
ceive perfectly up to 

meters when 


roperly installed. 
fm mediate ship- 
ment by parcel post 
on receipt of price. 
Satisfaction guaran- 
teed or money back. 











Vario-Coupler 


Primary wound on 
4-inch black  dielec- 
tric tube with 9 
single taps and 8 
nine-turn taps. Taps 
are soldered on brass 
strips and turned to 
allow easy soldering 
connection for user. 
Rotor 3 11/16 inches 
in diameter, making 
very close coupling 
with primary. Rotor 
finished with flexible 
leads through hollow 
rotor shaft. 
and secondary both 
wound with No. 22 
green silk covered 
copper wire — 44 
turns on rotor, 80 
turns on _ primary. 
Finished with clear 
insulating varnish. 


Ra-Tone Electric Co. p27 norr, micniGan 
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people to fill jobs now open! 


How You Can Prepare 
Cur nethod of rreparing you 


Salary $325 Mo. § for | ctel work is interesting, 
2 Informa es quickly grasped, complete. You 
1 Supt. of Service can study it in spare hours, 


graduate in a few weeks, be- 


o. 
i ec 
i Cante0 Mo. come thorougl.ly equipped for 


2 Asst. Honse- 


keepers $125 Mo. | OMe Of many hotel positions 
8 Linen Room now open, 
Women $90 Mo. 

spe se: 


tte Mo. Hotels Want Our Graduates 


110Mo. | List gives only a few of many 
1 Asst. Manager’s positions open -— many with 







1 Front Office rooys and 
Cashier $150 Mo. J meals. This BEE 
Partial List. is your op- @ Standard Business 


ce ont portunity @ Training Institute 


Moeil the 1187 Cariten Court, 





coupes a Buffalo, N. ¥ 
elow. 
Send for bulletin of posi- tail tase Focal 


cnet © rire" alao' Employment’ Bul 
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Training Inst. g Name.......-++-+-+ereee 
1187 Cariton Court, @ s 
Buffalo, N. Y. nome 
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T takes but a moment to mark the 

career of your choice, sign your name, 
clip out and mail the coupon printed 
below. 

Yet that simple act has started more 
than two million men and women 
toward success. 

In city, town and country, all over 
the world, men are living contented 
lives in happy, prosperous homes—be- 
cause they clipped this coupon. 

In every line of business and indus- 
try, in shops, stores, offices, factories, 
in mines and on railroads, men are 
holding important positions and receiv- 
ing splendid salaries—because they 
clipped this coupon. 

You too can have the position you 
want in the work you like best, a salary 
that will give you and your family the 
home, the comforts, the little luxuries 
you would like them to have. No matter 
what your age, your occupation, your 
education, or your means—you can do it! 


All we want is the chance to prove it. That’s 
fair, isn’t it? Then mark and mail this cou- 
pon. There’s no obligation and not a penny 
of cost. It’s a little thing that takes but a 
moment, but it’s the most important thing 
you can do today. Do it now! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7624-C, Scranton, Penna. 


Without cost or obligation on my part, please tell me 
how I can qualify for the position or in the subject before 


which I have marked an X: 


BUSINESS TRAINING DEPARTMENT 
Business Management OQ Salesmanship 
Industrial Management LC Advertising 
Personnel Organization C Better Letters 
Traffic Management Foreign Trade 
Business Law 
Banking and Banking Law {) Business English 
Accountancy (including C.P.A.) [Civil Service 
Nicholson Cost Accounting () Railway Mail Clerk 
Bookkeeping U 
Private Secretary (0 High School Subjects 
Business Spanish [French () llustrating 


TECHNICAL AND INDUSTRIAL DEPARTMENT 
[) £lectrical Engineering Di Architect . 

[} Electric Lighting C) Blue Print Reading 
[ }Mechanical Engineer 
[}Mechanical Draftsman 
| Machine Shop Practice 
-} Railroad Positions 





OODODUUWUUULILY 


)Conecrete Builder 
(J Structural Engineer 


Automobile Work 


Civil Engineer 
a Cj Airplane Engines 


_j|Surveying and Mapping 
[| Metallurgy . 
[jSteam Engineering ( Radio 





LJ Mathematics 


Occupation. ...............2000.s2seer ees 


Persons residing in Canada should send this coupon ‘to the 
International Correspondence Schools Canadian, Limited, 
1 


Montreal, Canada. 


















Stenography and Typing 
Lj) Common, School Subjects 


[| Contractor and Builder 
CjArchitectural Draftsman 


[}Gas Engine Operating eye} 00 Pharmacy 


ClAgriculture and Poultry 
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The Shipshape Home 
|| How To Do the Odd Jobs 

















Ir you should be un- 
fortunate enough to 
break your favorite 
| pitcher or one of great- 
grandmother’s plates, 
| don’t fail to pick up the pieces. To cement 
| them together you can use nothing better 
| than ordinary white lead, according to com- 
| parative tests made by the Department of 
| Agriculture. The white lead may be 
| bought in a small can at the paint store or 
in a tube, in which form it is put up for 
artists’ use. It may be rubbed with the 
finger on the raw edges of the dish and the 
piece which is to be cemented into place, 
but it is well to rub down the edges a very 
little with emery cloth beforehand to make 
room for the thin layer of white lead, so 
that the dish when completed will not be 
distorted in shape. 
Care should be 
taken not to use 
too much white 
lead. 

Melted sealing | 
wax is dropped 
here and there on 
each side of the 
seam to hold the . ; 
piece or pieces — 
firmly in place. The dish should then be 
set away and left for eighteen months or 
two years to give the white lead time to 
harden thoroughly. At the end of that 
time the sealing wax can be picked off and 
the seams carefully scraped to remove any 
excess of white lead. A dish so repaired 
will stand washing and reasonably careful 
handling. 

Professional china menders use rivets of 
silver or copper wire in addition to a 
cementing process. Ifa dish is valuable or 
particularly prized, an expert can often 
supply missing pieces, restore the design, if 
necessary, and glaze the piece. 


Mending 
| China 


























: THE home worker can 
P atching supply pieces missing 

, from a broken china 
Dishes dish or vase with fair 
success if they are not 
. | too large. Plaster of Paris is worked up 
with a good quality of liquid glue or other 
liquid cement until the mass is as stiff as 
putty. Work some of the material into the 

















There’s Money for You 


In making one ton of coal 
do the work of two tons 


You can create an assured income for your- 
self by offering the public a means of saving 
high-priced coal. Become distributor for 
the Crown Fuel Saver—proved by use in 
thousands of homes. 

ory 


The CROWN will put 
you on a paying 
basis. It’s easy to 
sell. Easy to in- 
stall. Fits any 
furnace or boiler 
door. Users 
claim fuel-saving 
up to 50%, smoke 
reduction 50% to75‘36 
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‘ 
We = 
HOT OXYGEN — 


Our exclusive distributorship opens the way 
to a permanent, profitable business. Ad- 
vertising, selling helps and free training 
assure a worker success. Write or wire. 


Cc. F.S.CO.,12N. 10th St., Richmond, Ind. 





space to be filled, mold into place, and rub 
with a wet fingertip until smooth. The 
material used acts as its own cement. 

When the plaster of Paris is perfectly dry, 
it may be tinted with artist’s oil paints to 
look like the rest of the dish, and with a 
little care any interrupted design may be 
continued or replaced. Over such painting 
as this, when it has thoroughly dried, it is 
well to apply a coat of light-colored water- 
proof varnish or enamel.—S. R. WINTERS. 





ScRUBBING painted 
walls with soap or soap 
compounds is a long 
and tiresome task and 
often leaves the surface 
more or less streaked. Some spots appear 
unusually clean because the soap has been 
left on them longer than at other places. 
An old painter, in giving advice as to the 
(Continued on page 125) 


Cleaning 
Painted Walls 
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Don’t Wear 


a Truss 


BE COMFORTABLE — Wear 
the Brooks Appliance, the modern 
scientific invention which gives 
apie sufferers immediate relief. 
It has no obnoxious springs or pene, 
Automatic Air Cushions bind and i. 

draw together the broken . No MR. C.E. BROOKS 
salves or plasters. Durable. Cheap. Sent on trial to 
prove its worth. Never on sale in stores as every 
Appliance is made toorder, the proper size and shape 
of Air Cushion depending on thenature of each case. Beware 
of imitations. Look for trade-merk bearing portrait and 
signature of C. E. Brooks which appearson every Appliance, 
None other genuine. information and booklet sent free 
go plain, ed envelope. 


BROOKS APPLIANCE CO.,255G State St., Marshall, Mich, 





























FREE Radio Catalog 


Our big stock of standard 

makes of radio sets, parts 

and supplies, fully illus- 

trated, Play safe — buy 

standard equipment froma 

reliable house. We ship 

from stock, 

Send $6.50 for genuine Westinghouse WD-11 

‘*peanut’* tube—no storage battery needed. 60 

cents extra for socket. Wonderful results, 
JULIUS ANDRAE &.SONS CO. 

In business since 1960 

119 Michigan Street - Milwaukee, Wis. 
















You Can Save *35.00 


By recovering your old 
auto top frame yourself. 


re) 
tailor made in our own f 
$5.65 tory to fit all makes and 
and up models of cars. Any person 


4 hat can drive a car can put 
Parcels Post Paid it on. We furnish instrue- 
are sewed together. with rear curtain, fasteners, weita' ead tacks 


complete. Give us the name, year and model number of your car 
and we will send you catalog with samples 


LIBERTY TOP & TIRECO. Dept. E-8, Cincinnati, O. 














HIGH GRADE 


WIRELESS 


Head Receivers, Microphones, Keys, Jacks, Ete. 
MANUFACTURED BY 
J e 


COMPANY 
STATE AND 64TH STS., CHICAGO, U. S, A. 


















EURACO PRODUCTS 

Price Per 

60c, Unit. ° 
EUROPEAN RADIO COMPANY 

1342 East 22nd Street Brooklyn, N. Y. 
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Efficiency Plus Comfort 


Both of these important 
features have been care- 
fully considered in mak- 
ing the 


Stromberg-Carlson 


Radio Headset 


No Headset can be thor- 
oughly efficient if it is ill- 
fitting. The Stromberg- 
Carlson Headset is quickly 
adjustable to any size head, 
fits comfortably, is extremely 
sensitive and reproduces ac- 
curately faint long distance 
signals. 


The forked cord construc- 
tion permits the separation 
of he receivers and use 
by two observers simultan- 
eously. 


Made by a company which has 
devoted 8 years to the manufac- 
ture of radio apparatus, backed 
by 28 years’ experience in the 
manufacture of high-grade tele- 
phone equipment. 


Order Stromberg- 
Carlson apparatus 
through your elec- 
trical merchandise 
dealer or write for 
free bulletin No. 
1029 P. S. describ- 
ing exclusive 
Stromberg-Carl- 
son features. 





STROMBERG-CARLSON 
TELEPHONE MFG. CO., 
ROCHESTER, N. Y. 
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The Shipshape Home 
(Continued from page 124) 


best way of cleaning the paint on walls that 
were coated with smoke and grime, sug- 
gested the use of gasoline applied with a 
heavy woolen rag. When the walls were 
cleaned in this way, the surface came out 
clean and clear; the color of the paint was 
revived, leaving it free of streaks and spots. 
Through the use of gasoline, the crevices 
and corners were cleaned without much 
effort, as it seemed to penetrate and loosen 
the dirt. 

Try this method on any painted wall for 
quick results, but be careful to keep fire 
away and the windows open for several 
hours to get rid of the fumes.—A. L. 








Once the edge of a rug 


Tacking is turned up by children 
Down Rugs stumbling over it or 
other causes, it is apt to 











trip everybody in the 

household. To keep the edge in place, take 
a short, double-pointed tack or staple, 
pass one point up into but not through the 
rug from the bot- 

tom, turn it and 
bring it out at 





’ another place, so 

that the tack is 

<A well caught in 

won the rug below 

yy, the surface, as 

a shown. Several 

more tacks are 

inserted in the 

same way along the curled edge and they 

are then driven into the floor. If the 

tacks are close together, they will hold the 

most stubborn edge in place.—LEROY 
WHITMAN, Washington, D. C. 





A LEAKING roof can 
often be made water- 
tight by the use of com- 
mercial roofing prep- 
arations. These should 
be brushed on with a stiff bristle three- 
knot brush. The coat should be 1/82 in. 
thick or thicker. 

All open seams or loose composition 
shingles should first be closed with a plastic 
roofing cement and especial care should be 
taken to repair worn out, broken, or cor- 
roded flashings. When necessary, use 
patches of tin, galvanized iron, prepared 
felt or rubberized roofing, stuck on with a 
thicker layer of cement. This should be 
done before applying the finishing coat of 
roofing paint.—M. L. T. 


Making 
Roofs Tight 























nek IN REPAINTING wood- 
Repainting | work that is solidly 
Old Work covered and shows no 
signs of checking, 

cracking, scaling, or 


blistering, one coat only should be used, 
unless it is desired to change the color to 
such an extent that one coat will not be 
thick enough to conceal the old finish. 

If the old paint is blistered, all the loose 
parts should be scraped, and if it is in very 
bad condition, it should be removed en- 
tirely. 

In two-coat work over old paint, thin the 
first coat with 1 pt. of pure turpentine to 
1 gal. of paint. In repainting with one 
coat, add \% pt. of turpentine to each 
gallon.—J. U. 
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They accused him 
of cleaning his pipe 


But he pleaded not guilty; 
he had merely filled it 
with Edgeworth 


There is an old story about the 
youngster who washed his face and 
hands before going to school and none 
of his boy friends recognized him. 


There is another about—but as this 
one comes in the form of a letter, we’re 
going to give it to you that way. 


1551 Portsmouth Ave., 
Portland, Oregon. 


Larus & BROTHER Co., 
Richmond, Va, 


Gentlemen; 


A short while ago you were kind enough 
to send me generous samples of both kinds 
. —_—™ and I enjoyed every grain 
of them. 


When I lit the old pipe, several remarked 
on the fragrance of the tobacco and actually 
accused me of giving my pipe a scouring. 
But I had to disillusion them and tell them 
jt was the tobacco and not the pipe. 


So if I continue to woo Lady Nicotine, 
my best bet (and her best) will be Edgeworth. 


Thanking you, I remain, 
Very gratefully yours, 
(Signed) Apton A. Brown, 


This letter gave us a genuine sur- 
prise. Although we have often been 
assured by smokers 
that Edgeworth has 
a fragrance that 
can’t be beaten, this 
is the first intima- 
tion that smoking 
Edgeworth does 
away with cleaning 
your pipe. 

And of course 


we don’t admit 
that it does. 


Edgeworth 
smokers may 
not find it neces- 
sary to scour 
their pipes often, 
but any pipe 
should be cleaned now and then—for 
sentiment if for nothing else. 


If you haven’t tried Edgeworth, 
write your name and address down 
on a postal and send it off to us. We 
will send you immediately generous 
samples both of Edgeworth Plug Slice 
and Ready-Rubbed. 


For the free samples address Larus 
& Brother Company, 59 South 21st 
Street, Richmond, Va. If you will 
also add the name of the dealer to 
whom you will go if you should like 
Edgeworth, we would appreciate that 
courtesy on your part. 


To Retail Tobacco Merchants: If 
yout jobber cannot supply you with 
Edgeworth, Larus & Brother Com- 
pany will gladly send you prepaid by 
parcel post a one- or two-dozen carton 
of any size of Edgeworth Plug Slice 
or Ready-Rubbed for the same price 










_| you would pay the jobber. 
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Compare TUNIT with 
Your Honey-Comb Coils 
for Short-Wave Work 










OR radio reception on 160-600 metres the Tunit is 

unexcelled. Its shielded dials, perfectly balanced, make 
the closest kind of tuning possible, without those objec- 
tionable capacity effects common to Honey-comb coils. 


One man in Little Rock, Arkansas, hears W.J.Z. regularly every evening, 

using a Tunit. Another in Bloomfield, N. J., tunes in the broadcasting 

stations at Chicago, Detroit, St. Louis, Atlanta and even Davenport, 

» lowa, with his Tunit. A third in Brooklyn, N. Y., copies amateur sta- 
§ tions in every District but the sixth with one tube and a Tunit, 


Most dealers sell Tunit. If yours can- 
-20t supply you, order from our nearest 
office, enclosing money order for $15. 


— OWNER \ 
JRADIO SERVICE 


80 Washington Street, New York 
Wholesale Distributors 


INC 


Boston, 46 Cornhill 
Baltimore, 11 N. Eutaw St. Seattle, 67 Columbia St. New Orleans, 740 Union St. San Francisco, 591 Mission St. 

















AGENTS 222% 

PROFIT 
$60-$200 per week. Free sam- 
ples GOLD SIGN LETTERS 


for store and office windows. Anyone 
can put them on. Big demand every- 
where. Liberal offer to general agents. 


METALLIC LETTER CO., 433A N. Clark, Chicago 








Army Officer’s 


| = ‘ New Rubber Lined at 


Beautiful 








Queen Anne 


China Cabinet ! 
Now Only 20c a Day 


Here’s the China Cabinet of a distinctive Dining 
Room Suite including Buffet, Chairs and Table. 
American Walnut in two-tone finish. Entire suite 
or single pieces on our celebrated Better Homes 


Easy-Payment Plan. Big FREE Book, over 100 , Brand new and perfect. 
pages, shows this beautiful suite, also a thousand ’ be A So 
other equally attractive Furnishings for the home. \ al Tanteateabunterscaat 
FREE on request if you check TO-DAY offer in- Compare with any $10 
terested in. cont. ane pes it 
not satisfied. splen- 
1 To 4 Years To Pay aia coat for work or 
om . ' ress. 
([] Furnishings [_] Symphonic Player Pianos 


<—— ONLY 95 

[_] Symphonic Pianos  [_] Symphonola Phonographs 
(Check offer and mail ad Today) 

Get at once our money-saving Factory-to-Family é AY d a 

prices on these attractive Furnishings and Musi- Y j en 0 

cal Instruments. 








Get Our Low Prices Z1 14; M oney 
Hurry this ad—check offer—with full name and e * 

co. ° Get this B: i . Send no money. Pay post- 
address TODAY for big FREE Book. man only $2.95 (plus postage) on delivery of the Goat. 
= e size, 3: i t and quality. 

Jatthin Co Tae, You can't lose. Order your coat today. " 

\UFI - ae NEW ARMY AND NAVY STORES 
Desk FPSM-223 "Peoria & Chicago, Ill. Dept. 421, WILKES-BARRE, PA. 
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Cement with Waterproof Coating 
Forms Durable Drainboard 


A KITCHEN sink drainboard that costs 
little and will stand up under constant 
washing with boiling water and lye can be 
made of cement plaster on metal lath. The 
hard surface finish is given with coatings of 
commercial waterproofing finishes, which 
are easily obtained and quite inexpensive. 
The foundation of the drainboard is made 
of wood or metal, and a sheet of metal lath 
is used to reinforce the cement plaster. This 











BACK PLASTER 


To make this drainboard, cement coat- 
ings are placed over metal lath form 
and a hard waterproof finish is applied 


is simply a mixture of 1 part of cement to 8, 
or a trifle less, parts of fine sand applied just 
as in any building operation, in 2 or 8 coats 
of from 44 to 4in. in thickness. A wooden 
template can be made to aid in securing the 
contour of the “‘rolled”’ rim. 

After the plaster is in place, it is allowed 
to harden for several weeks. Then it is 
covered with a waterproof compound that 
acts on the free lime in the concrete and 
hardens the entire surface. This is followed 
by a cement and masonry paint, widely 
used for covering the exterior of masonry 
walls. This gives a pleasing finish and is 
most durable. 

One such drainboard has been in constant 
use for two years and the surface does not 
show any sign of disintegration.—E. W. 





How to Make Your Kodak 
Look like New 


Bb apevaen and use play havoc with the ap- 
pearance of the leather covering of a 
kodak. The writer endeavored to refinish 
one with a prepared ‘‘camera finish,’”’ but 
found that the slightest moisture caused it 
to crock and rub off, and a touch of water 
would wash it off entirely. So a simple 
process was worked out that has proved 
highly satisfactory. 

The leather is first thoroughly cleaned 
with adamp cloth. All ragged bits are cut 
off with a safety razor blade, and the rough 
places smoothed with very fine sandpaper. 
Then two thin coats of the prepared finish 
or any good liquid shoe dressing are applied 
and rubbed in with a soft cotton cloth. 
When the finish is perfectly dry, it is gone 
over with a rag dipped in shellac. This 
must be done quickly and the shellac ap- 
plied in a very thin coat, but evenly. Rub 
in the shellac until it begins to get tacky 
and catches the rag. Then stop, but give it 
another rubbing when dry. 

The last thing is to apply from one to 
four coats of ordinary prepared floor wax, 
liquid or paste, rubbed in hard. An occa- 
sional new coating of wax will keep the 
camera looking like new.—G. H. 
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THE HOME WORKSHOP 


Soda and Salt Solution for 
Cleaning Silverware 











ARNISHED silverware can be cleaned | This symbol of quality f 
by dipping it in a solution of water, is your protection 
soda and salt in an aluminum pan. There 
are several methods of procedure, but the 
simplest is to fill an aluminum pan that is 
clean and free from grease with sufficient 
boiling water to cover the silverware. In 
the water dissolve the baking soda and table 
salt in proportions of one teaspoonful of 
each to one quart of water. Then immerse 
the silverware until the tarnish is removed. 
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Dipping the silverware cleanses it without in 


e 
any way damaging the surface Ra d 1 O ty O n Ss | 
Rinse the pieces in clear warm water and 


rub them dry with a soft cloth that is free 
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lag nae Developed and standardized by research, | 
Unless very tarnished, it is necessary used in practically every receiver of the | 

merely to dip the silver articles in the solu- vacuum-tube type for reception and ampli- 

tion, but they must come in contact with fication, Radiotrons have become the very 

the aluminum. , heart of radio. 
The soda combines with the aluminum a‘ 

and in so doing liberates a certain amount , The mark RCA on covery Radiotron 

of hydrogen. This hydrogen unites with insures durability and uniformity of 

the sulphur that produces the tarnish and performance. When better vacuum tubes 

passes off in the form of a gas. The silver ' can be made, RCA _ will make them. 


in the tarnish which remains after the 
sulphur passes off is redeposited, so that 
there is no chance whatever, according to 
silver experts, of this process hurting either 
silver plated ware or sterling silver. Salt is 
necessary only when the chemical action 
does not start readily. Zinc may be used in 


meanes of Imitations. 








ica 

place of aluminum, and the same action can ner. 

be obtained by placing a zinc plate in the 

— i or French een Seene OO 
ena Gascnahiins-amanik: unk ie: senna Suite 2080, 233 Broadway, N. Y.C, 10 South La Salle Street, Chicago, ILL. 


this way because the chemical action will 
clean off the oxidization or French gray 
with the tarnish.—E. P. Y. 
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Agents, | [2MonthstoPay 


4 wees buy a 
ARGE MANUFACTURER OF frst payment co ‘ 
Three Furniture Features L SHIRTS wants Agents to sell avmuccreks ides prieas 
complete line of shirts direct to wives suit—cash or 

for Next Month wearer. Exclusive patterns. Big , wheels Alsi and 
values. No capital or experience $ eau at balf usual rite today for out N 4 

: : required. Write er free samples. Tie wee. or our big, 

OR those who are interested in 














: * ‘ MADISON SHIRT MILLS ycle Company 
making and repairing furniture, the 507 Broadway, New York, N. Y. Mead‘ ad A-109 Soneege 
Home Workshop for March and April 


will contain a wealth of helpful mate- 
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rial. An article telling how to make ARN M @) E NEW SINGLE PHASE A. C. MOTORS: | 
cedar chests of many varieties, another 4H. P-—110 Me gergcnt 
re . cycle 4 i} ; 
on the construction of a telephone table o 9 (O) a4 E complete witli 1 HP. 62.00 ait 
and stool, and a third on remodeling cord, plug and 1% WP, 75.00 ! / 
. . vi pul- 
old furniture are among the big features: aa eee Ronee ley - - $13.00 2 HP, 89.00 Ki 
for next month. solichting, we instruct you by om now, dale General Electric Pee ne = Hi 
Articles on painting furniture, also and guarantee you siendy w ork Write for full Complete with ON Ey EAR ' tfo-ban Vo Gort 
H ‘s . 9 M particulars a He: : 
on making “antique” furniture, are WEST-ANGUS SHOW CARD SERVICE ~ Satisfaction guaranteed or i ‘refunded | 
scheduled for early publication. 63 Colborne Building Toronto, Can, Illustrated Catalog of Motors and Supplies FREE 
HYRE ELECTRIC CO., 625F So. Dearborn St., CHICAGO | 
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200 YEARS OF MUSICAL INSTRUMENT MAKING 





Play the 
Wurlitzer 
Saxophone 


je 





if 
J 


Me 
T HINK of the pleasure it will mean to you to play the most 
popular of all wind instruments. Fascinating to play alone; the 
center of attraction in any musical group. Or you may turn your 
ability into a handsome profit— saxophone players are among 
the highest paid of all entertainers. 


Try It in Your Own Home 











You may now have a Wurlitzer Saxo- 
phone for a week’s trial in your own 
home. No obligation to buy— no ex- 
pense for the trial—you do not risk a 
penny. If you keep the saxophone 
you may pay for it at the rate of only 
a few cents a day. 


Easy to Learn 


Practice with it—see how easily it blows 
and how simple the fingering is. As 
easy as whistling a tune. With the 
Wurlitzer Self-Instructor you’ll be able 
to play simple melodies in a few days. 


“Wurlitzer Saxophone is without a 
Peer’”—says Herman F. Schmidt, of Sousa’s Band 


The rich, mellow tone of the Wurlitzer Saxo- 
phone, together with the improved fingering 
system, have rightly made it the favorite of both 
professionals and amateurs. Read these extracts 
from the hundreds of letters we receive from 
pleased purchasers: 

“To say I am perfectly satisfied is putting it 
lightly; { am delighted.” 

“My Wurlitzer saxophone could not be bought 
from me for $200.00.” 

“T am only a beginner on the saxophone but I ine 
tend to play at a Christmas program next week.” 
“Without your credit system I could never have 
bought a saxophone. Terms were better than 
I expected.” 


Any Musical Instrument 


On Trial — 


Wurlitzer will send you any instrument 
on this liberal free-trial easy-payment 
plan. All instruments to you at lowest 


Easy Payments 
offers on complete musical outfits— 


velvet-lined case, all accessories, Self-In- 
structor, etc.— everything you need at 





























factory prices. Special combination practically the cost of instrument alone. 
The greatest musical catalog 1 _ringepegpepapunigprmmpemenimamiats ' 
ever published! Over 3,000 I The Rudolph Wurlitzer Co., Dept. 1782 : 
articles—every known instru- I 117E. 4th St., Cincinnati—329 So. Wabash Ave., Chicago i 
ment describedandillustrated I sa 42ndSt., ee P-aembeennany spe eg i 
om 7 end me your new Catalog wit illustrations in color an 
f iL me of them shown in - full descriptions of every known musical instrument. Also 
ull Colors. tell me how I may have any instrument on free trial in my I 
a ; a pay for it in easy installments. No i 
charge, no igation, 
30 cities. No matter where 1. i 
you live, you can buy Wur- SND cnthngckenksunebecesdateuens Samcelcn keen eeee eee : 
litzer instruments direct by 1 | 
CE UIE ANB, gsc nse. anvnessvoepnevecvesnenssnnsnnnvancanann ; 
these meee Send the cou- ' | 
pon to ay! eeccesseccvecccees oeeesecccecccecccccscecs Lteseceseccees pocseccesecs seesce 
The Raa Wartitcer Co. Teens oe = ; be mar a erin wesve andl 
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